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EXECUTIVE SUMMARY

This report presents information related to several investigatory and remedial activities undertaken
in the first half of 1996 at Morgantown (WV) Ordnance Works, Operable Unit 1 (QU 1).OU1lis
the area where waste disposal occurred from past operations at the Ordnance Works site. Specific
locations of past waste disposal and migration were targeted in these efforts, including the
Lagoon Area and Scraped Area, both of which contain little or no vegetation amid a largely
forested landscape; and three Drainage Swales that carry storm runoff from the Lagoon Area and
Scraped Area. Activities discussed in this report include the following:

Pre-design sampling and analyses of soils and sediments;
Delineation and mapping of wetlands; .

- Removal of investigation-derived waste (IDW) from past samplmg efforts; and
Construction of a perimeter fence

PRE-DESIGN SAMPLING OF ILS AND SED

Soilin the Lagoon A:ea was overlam by black cmders in some areas.. At a depth of 0 - 4 feet,

soils were silt and clay, with frequent observations of fill material and tar. At 4 - 8 feet, soils were

similar to shallower soil with some natural organic matter ( i.e. twigs, roots) and less evidence of

tar observed. In deepest borings, 8 - 12 feet, silty clay and clay was also encountered, with one

- "observation of possible tar, laboratory analysis did not confirm this field observation. Refusal
occurred at 8 to 11 feet in some borings, with weathered bedrock in the bottom of the sample -

core. :

Soils in the Scraped Area were sometimes overlain by black cinders. As in the Lagoon Area, soils
from 0-12 feet were silty clay and clay. Observations of tar decreased with depth, and no
observations of tar were noted in the 8-12 foot interval. .

Soil samples for chemical analyses were collected from the Lagoon Area and Scraped Area from
discrete depths, using a grid pattern, with nodes 30 feet apart. Both grids required expansion
because of evidence of coal tar (tar) along the planned perimeters. The original Lagoon Area grid
(prior to 2ny expansion) contained 54 sampling locations and measured 240 by 150 feet. The final
grid contained 103 sampling locations and measured approximately 330 by 380 feet. The original
Scraped Area grid contained 24 sampling locations and measured 90 by 150 feet. The final grid
‘ contained 36 sampling lot:ations and measured appro:dmately 150 by 350 feet.

etgls Samphng for the metal contammants of concern (arsemc, cadmmm, lead and copper) was
conducted at a total of ten locations (ten samples and one field duplicate) in the two areas that
were reported (Weston, January 1988) to have elevated soil metals concentrations based on
previous analytical results for the Site. No soil with metals concentrations above the ROD-specified
action levels were emountered
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from the Lagoon Area, 39 samples contained cPAH concentrations above the existing action leve.
of 78 mg/kg. The majority of these detections were located at a depth of 0-4 feet, and were

randomly distributed. Several were found to the south and southwest, outside of the original

samipling grid. Although most detections of cPAHs in the Lagoon Area were in the surficial soils,

there were adjacent sample points in the western corner of the original sampling grid where

medium to high concentrations of cPAHSs were tdentxﬁed in the 8-12 foot samplmg depth interval.

Of the 77 samples analyzed from the Scraped Area., 12 samples contained cPAH concentrations
above the existing action level of 78 mg/kg. All of these detections were located in the upper 4
feet of soil, and were located in the northeast and south of the sampling grid, pnmanly outside of
the original gnd :

Of the 18 Drainage Swa.le #1 samples analyzed 9 were above the 78 mg/kg ac’aon level, whereas
0 out of 10 of the Drainage Swale #2 and 1 out of 6 of the Dramage Swale #3 samples were
above the action level. There appearstobea locahzed area of high cPAH contamination
(concentrauons above 1000 mg/kg) in Dramage Swale #1, in the DS 1-03 to DS1-04 area.

iment Volumes Requiring Treat ent. The La,goon Area and Scraped Area excavation
volume calculatlons resulted in estimates of approxxmately 10,000 cy and 2,200 cy, respectxvely
The Drainage Swale excavation volume calculations resulted in an estimate of approximately 200

TLANDS SATION

A smgle Junsdicuoual wetland associated with the landﬁll in the northeastern pOl‘thIl of the
property was identified. Although additional wet areas were encountered during the site
walkover, these other habitats are primarily intermittent drainages that lack one or more wetland
attributes. It was concluded that no other Junschctlonal wetlands exist at, or immediately
downgradient of the property. The palustrine wetland located within the fenced area at OU1 is
conuguous with a narrow wetland area adjacent to Drainage Swale #3 that continues to the
capping actmtxes are highly likely to result in impacts to the western portlon of wetland.
Drainage Swale remedlal a.cnvmes are not expected to have an extenswe eﬁ'ect on the wetland

i,

F
1l
Eh

i

10 300 total cy of soil above action levels in the three swales. o S . _
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Thirteen drums were present at QU1 prior to their removal in February 1996. The drums were
appropriately overpacked, labeled, removed from the site, and transported under Olin's direction
 to an appropriate disposal location. ~ :

FENCEINSTALLATION .~ .0 7 77 ‘
. The fence installed at QU1 is 3,197 feet long and consists of 11 gauge galvanized chain link, 6

feet high with three strands of barbed wire. Locked double dnve gates each 12 feet wide, provide
“vehicle access. - o : __
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Date: Julz 30, 1996
1.0 INTRODUCTION

1.1 PROGRAM OVERVIEW-

. The efforts described in this report comprise the Phase IT Interim Tasks - Pre-de51gn Sampling
portion of the remedial design/remedial action (RD /RA) project for Operable Unit 1 (OU 1) at

 the Morgantown Qrdnance Works, Morgantown, West Virginia. Figure 1-1 presents an overview
of the general vicinity and Figure 1-2 shows QU 1, the study area of this project.

The four tasks descnbed in this reporr., were conducted by or on beha]f of Olin, which has responded to
' EPA’s Unilateral Administrative Order, and include the following:

Removal and disposal of drums of investigation-derived waste (IDW) reméining on the site
as a result of past field work conducted for EPA. ~ ~

- Construction of a perimieter fence.
Wetlands delineation. .
Pre-design Sampling.

The first two tasks on the above list were performed in order to secure the site while remedial design
“activities are progressing. Wetlands delineation will assist the design of the cap for the existing landfill
by clearly showing areas where wetlands may be affected by alternative landfill cap configurations.
Pre-design Sampling will primarily assist in determining the areas and volumes to be addressed in the
 design of the treatment system for soils that contain carcinogenic polycyclic aromatic hydrocarbons
(cPAHs). In addition, Pre-design Sampling clarifies the status of metals-contaminated soils which, in
the ROD's preferred remedy, if present, are to be solidified and placed on the landfill before capping.

The overall goal of thlS project is to execute the provisions of the Record of Decision (ROD),
issued by the U.S. Environmental Protection Agency (EPA) on September 29, 1989, As’

_ discussed in.the 1989 ROD, the major components of the Preferred Remedial Action involved: (1)
excavation and solidification of inorganic contaminants and placement of solidified,
non-hazardous material into the existing landfill: (2) excavation and treatment of organic
contaminants using bioremediation; (3) installation of a multi-layer RCRA Subtitle C cap on the

g\"\pb\olinmorg\EPARPTS.DOC ~ - RS S o
07/09/96 o ’ ; b )
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- landfill and regradnng/revegetatlon to control surface run-on and run-off; (4) short-term
environmental monitoring to ensure effectiveness of the remedial action; (5) ground water
monitoring in the immediate vicinity of the landfill and (6) deed restrictions to prohibit residential
and industrial construction in the landfill area and residential construction in the remaining areas.
Tasks assocmted with implementation of the Preferred Remedial Action are detailed in Figure 1-3

of the Phase I Remedial Design for Morgantown Ordnance Works Site OU1 Workplan (ABB-ES,
'December 1992). ,

According to the ROD, the Remedial Investigation/Feasibility Study Report (RI/FS: Roy F.
Weston, January 1988), and the Focused Feasibility Study Report (FFS: NUS, June 1989), the
vast majority of the contaminated material to be treated at OU 1 is located in the former Lagoon
Area and contains total carcmogemc polycyclic aromatic hydrocarbons (cPAHs) above the EPA-
spec;ﬁed action level of 44.7 mg/kg'. The material to be treated for removal of cPAHs was given
a "preferred" remedy of bioremediation in the ROD, with a "contingency" remedy of soil washing
1f treatability testing showed bioremediation not to be feasible. A smaller volume of soil in the
OU 1 area was believed at the time when the ROD was being prepared to contain metal
contaminants of concern (arsenic, cadmium, lead, copper) above action levels. If soils containing
these metals above action levels were identified during Pre-design Sampling, then these soils were
to be solidified. This solidified material would be placed on the existing landfill before capping it.

The goal of this Pre-design Sampling phase of the RD/RA project was to evaluate soil conditions
in three areas (Lagoorn Area, Scraped Area, Drainage Swales) of QU1 with regard to the

concentrations of cPAHs and metals. This information is to be used as the basis of design for the
bioremediation treatment system and, if necessary, solidification of metals-bearing soils.

1.2 SITE BACKGROUND INFORMATION -

1.2.1 Facility History

A detailed description of the Mqrgantown Ordnance Works Site ownership and manufacturing
history is presented in,the, Phase IJBsexnedialDesign Workplan (ABB-ES, May 1994)-

! This target has been revised to confonn with more recent EPA gmdance (Letter Olin to EPA July 28, 1995;
Letter, EPA to Olin April 26, 1996). This more recent guidance takes into account updated slope factors that
reflect varying toxicity of the individual cPAH compounds. The revised target at this time is 78 mg/kg total
cPAHs, but this target may change depending on the specific concentrations of individual cPAH compounds.
Most references to a cPAH target in this report use 78 mg/kg. Whatever target is chosen, the results of the Pre-
design Sampling reported herein will provide a basis for remedial design. This report often refers to the target
simply as the “cPAH target”, mthoui a numerical specification.

\'\pb\olmmotg\EPARFI‘SDOC i ppp—
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1.2.2 Previous Investigétions

Studies and remedial activities at the Morgantown Ordnance Works site began in 1981 and have -
continued to the present. Table 1-1 presents a chronology of remedial and regulatory events
relevant to the Morgantown Ordnance Works Site. The majority of past sampling activity
focused on approximately 6 acres at the southern portxon of the Site, which is the location of

Ou 1. - : : :

Samples were also collected at the northern portion of the Site, including the abandoned
Department of Defense process and utility areas, dunng a Site Inspection (SI) and Remedial
Investigation and Feasibility Study (RI/FS). This area is located within the second operable unit
(OU 2), whmh has been addressed by a separate RI/FS.

Following completion of the EPA-initiated RI/FS in January 1988, a ROD for OU 1 was issued -
in March 1988. In response to comments received from several parties on this initial ROD, EPA,
prepared a Focused Feasibility Study (FFS) to re-evaluate the remedial alternatives considered in
the March 1988 ROD. After completion of the FFS in June 1989, EPA developed a new
Proposed Remedial Action Plan. A second ROD, which superseded the original ROD, was issued
by EPA in September 1989. The target contaminants in the second ROD were identified as

* cPAHs and four heavy thetals (arsenic, cadmium, lead, copper).

In June 1990, EPA Regzon I issued an Admmlstratlve Order to several Potentially Responsible
Parties (PRPs) to perform RD/RA under Section 106 of the Comprehensive Environmental
Response, Compersation and Liability Act of 1981 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986. Those parties who received the RD/RA Order
were General Electric Company, Olin Corporation, Rockwell International and the current owners .
of the Site, Morgantown Industrial Park Associates, Limited Partnership (MIPA).

1.3 Scope & Objective of Current Field Program

The objective of this Pre-design Sampling program was to characterize soil conditions in three areas of
concern: Lagoon Area, Scraped Area, and Drainage Swales. This characterization bad as its primary
goal the quantitation of volume, and the delineation of location, of soils contaminated with cPAHSs
above the cPAH target (78 mg/kg). This information is necessary for the design of the soil
bioremediation treatment system to be used to remediate cPAH contaminated soils. Characterization
was done by collecting samples which were representative of soil in the three areas of concern. The
sampling locations in the Lagoon and Scraped Areas were determined by constructing a rectangular
grid for each area and selecting nodes on the grid as sampling locations (Figure 1-3). Drainage Siwale
sampling locations for the three swales were chosen to evaluate one sediment sample per 100 feet of
length of swale (Figure 1-3). All samples were collected as grab samples, and as such represent

. specific, discrete locations in each of the three areas.

‘ 3.\,-\pb"«:lu'um:n:g\I‘.PAR.I’I‘S poc.. T 1-5 :
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The sample locations, frequency, and colIectiéﬁ' and handling protocois uséd for this eﬁ‘ort are
described in the Phase II Interim Tasks Work Plan (ABB ES, November 1995) Discrete soil

analyzed by the ABB-ES Wakefield Laboratory were reported back to the field team within two
days, so that the density of sampling in any area or the overall size of samphng grids coulid be

adjusted as needed.
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Table 1-1: Previous Studies/Remedial Activities at The Morgantown Ordnance Works Site

DATE ’ EVENTS
February - November 1981 Rockwell International Corp excavated two Jagoons formerly used for chrome plating waste disposal. Excavated material was ..:%ow& in an of-site landfill. ™
- g
April 1983 EPA's Field Investigation Team {FIT) team performed an 81 at _onwzonm believed to be the wasle disposal and handling areas used by former tenants, which o
included an inactive landlill, Scraped Area a.n_._xagn to the lundfill, two dredged lagoons and PCB drums staging area. Air mE:_u_ru were also 8:5,& af o
locations throughout the Site. P
March 1984 MSES Consultants, under contruct to MIPA, collected samples trom drums S:E_Emm CB-contaminated liguids and from surrounding soil. m
May 1984 EPA's FIT team jssued an SI report, documenting the resulis of sampling activities. FIT indicated that several drums contained PCB-contaminated liquids, soils T
and sediments collected adjacent to the landfill and Scraped Area contained PAHs ut concentrations exceeding 100 ppm; blue pellets collected from the surface
of the landfill were composed primarily of zine and coppet; a yellow solid material collecied from the Scraped >=H was composcd primarily of sullur; and that
. the resulls from air monitoring revealed no sitereluted hazards.
May-June 1984 MSES Consultants, under contract to MIPA disposed of drums cantaining PCBs at an approved of-site facility.
July 1984 - EPA's FIT team conducted a follow-up inspection and sampling to determine effectiveness of MIPA response gction. Soils in the former drum staging area were
found'to contain "hot spots® of PCBs up to 229 ppm. PAHSs and heavy metals (¢.g., arsenic, chromium, copper, lead, mercury, nickel and zinc) were detected in
surficial soils at En landfill and Scraped Area, as well as stream sediments, in concentrations exceeding gnwm_d_sa levels.
October 1984 ) MSES, under contract to MIPA, removed PCB-contaminated soils from the drmm staging area and disposed material at an approved off-site facility.
October 1984 Morgantown Ordnance Works proposed for inclusion on the National Priorities List (NPL).
March 1985 . EPA initiated an RUFS at the southern portion of Morgantawn Ordnance Works, which focused primarily on the landfill, scraped, lagoon and drum staging area.
’ The RUFS also involved limited sample collection at areas in the nosthern portion of the Site, such as the abandoned Depariment of Defense process and utility
. areas.
June 1986 Morgantown Ordnance Works promulgated to the final NPL.
January 1988 EPA issucd the final RVFS report, which documented the presence of hazardous substances, pollutants and/or contaminants at the landfill, Scraped Area, former
Lagoon E,g and stream sediments.
Merch 1988 EPA lsatied the first ROD for OU 1.
December 1988 Several PRPs submitted comments, inchiding & report by Woodward-Clyde Consultants, regarding the remedy selected by EPA in the March 1988 ROD.
June 1989 EPA prepared a Focused Feasibility Study (FFS) in response o commenis received from seversl PRPs segasding remedy seleetion.
September 1989 EPA issued a second ROD for OU 1, which superseded the original ROD.
June 1990 EPA issucd a Unilsieral Administrative Order to Olin for performance of RD and RA at OU 1.
August 1950 ) Olin notificd EPA reparding scection of ABB Environmental Services, Inc. {ABB-ES) to perform RD/RA work 3 OU 1.
Fehnuacy 1991 EPA notilied Olin regarding acceplance of ABB-ES as RD/RA conlractor.
March 199] - January 1993 Work Plan preparation and negotistions
February 199 ary 1994 Initial screening studies - cPAH Treatubility . 2.9
October 1994 - suamary 1995 Further screening sivdies - cPAH Trealability Ry ,%w/ fnr




'2.0 FIELD EFFORT

"Soil bormgs in the Lagoon and Scraped Areas were conducted on 30 foot on center samphng grids,
using the GeoProbe technique. The GeoProbe technique utilizes a hydraulic ram-to push a thin-walled

steel tube into the ground. Soil cores of 1.0 inch diameter (2-foot sampling tube length) and 1.5 inch
~ diameter (4-foot sampling tube length) were used. Drainage Swale samples were taken from the top
G-inches of soil at 100-foot mterva.ls in each of the three Dramage Swales usmg a stainless steel

sampling spoon.

In accordance with the approved workplan, the soil samples collected were sent to the ABB-ES
laboratory in Wakefield, Massachusetts and analyzed for cPAHs. In addition, a subset of samples
was analyzed by ABB-ES for grain size distribution by (ASTM D422-63) Standard Test Method
for Particle-Size Analysis of Soils and by NET (Bedford, MA) for Total Organic Carbon (TOC)

'by EPA Method 415.1. Selected samples were sent to the Environmental Science & Engineering

laboratory (ES&E) (Gainesville, FL) for metals analyses. Confirmatory cPAH analyses were sent
originally to ES&E (Peorta, IL) however ES&E cPAH procedures and data were audited and
were found to be unacceptable. ES&E confirmatory cPAH resuits have not and will not be used
in the evaluation of the extent and degree of cPAH contamination at QU1. Confirmatory
resampling samples were sent.to IEA (Cary, NC). The ABB-ES and IEA cPAH laboratory
results, and visual and olfactory observations from samples analyzed, were used to delineate the
specific areas of concern that will be addressed by the remedial actions to be instituted for the

QU1 area. oL e .

2.1 Overview of Field At;tivii_:ies

The on-site portion of the Pre-design Sampling field program began on February 1 and continued
through February 18, 1996. The February field effort was originally intended to constitute the
entire sampling effort for the Pre-design Sampling task. However, due to quality control
deviations associated with the confirmatory cPAH analyses that occurred following the February
sampling, an additional sampling effort was conducted in May. Additional confirmatory sampling
was conducted on May 7 through May 9, 1996. The May effort included resampling and analyses

~ of all those locations sampled in February from which confirmatory cPAH samples were taken.

Additional details regarding the resampling are discussed in Section 3.1.

Observations made while conducting sampling activities were documented by recording them on
field sampling forms and/or in a field logbook, dedicated to the project. Information recorded
includes but is not limited to the following: weather conditions; time of arrival and departure. from
the site; names of field personnel present and their responsibilities; sample locations; matrix and
depth; significant visual and olfactory observations; and monitoring equipment used and results.
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A total of three ABB ES field personnel were present th.roughout the penod of on—sxte actm'ues
The composition of the three person field team varied over the course of the field effort.
Performance auditing of the ABB-ES field activities was provided by a representauve from Law
Environmental who was present for the first 12 days of the field activities in February and for the
entire re-sampling program in May .-

2.1.1 General Field_ Conditions

Field conditions at the Site during the February 1996 pre-design sampling field program were
generally cold and wet with air temperature ranging from approximately 0 to 35 degrees F during
the daytime hours. There was precipitation in the form of light snow on an almost daily basis. -
Snow-cover at the Site was approximately 1 to 4-inches throughout the field program. During
the May 1996 re-sampling program, weather condmons consisted of light rain and moderate
daytime temperatures of approximately 60 degrees F. During both field efforts, surface soils were
moist to wet due to, the continuing precipitation and therefore dust generation did not occur.

2.1.2 Grid Set-Up

The sampimg inthe iégoon and Scraped Areas was pexfori:ned based on gnds with 30 foot node . :

spacing developed for the each of the areas (Figure 2-1, 2-2 respectively). These locations were
designed to encompass all areas previously determined to be contaminated with cPAHs above the
¢PAH target, based on analytical data provided in the Weston, 1988 RI/FS Report.. Grids were
subject to change as a result of conditions encountered durmg the field progmm. ‘

The gnds in the Lagocn Area and Scraped A.rea were set up on the same orientation: 40 and 130.
degrees magnetic bearings, with adjacent nodes separated by 30 feet. The original Lagoon Area
grid contained 54 sampling locations and measured 240 by 150 feet. The original Scraped Area

grid contamed 24 samphng {ocations and measured 90 by 150 feet.

The samphng locations on the gnds were 1mt1a.lly 1dent1ﬁed usmg ﬂexlble metal marker ﬂags (pin
flags). Following soil sampling at any given locauon, the pin flag was replaced with a 1.5- by 1.5-
inch wooden stake of 2 foot length which had the sample location identification code written on

it. These wooden stakes were left in place and were subsequently surveyed and mapped by Triad
Engineering Inc. of Morgantown. This survey is included as Appendix A.
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Sampling for the metal contaminants of concern (arsenic, cadmium, lead and copper) was conducted
at a total of ten locations (ten samples and one field duplicate) in the two areas that were
suspected to have elevated soil metals concentrations based on previous analytical results for the.
 Site (Weston 1988). These two areas were the location of the former soil boring 9 (BOR-9,
Weston, 1988) and the location of the former Scraped Area test pit 2 (SCA-OZ Weston, 1988), refer

‘to Figures 2-3 and 2-4, respecnvely

213 Marking Drainage Swales

Dramage Swale sampling locations were ma.rked at 100 foot intervals using pin ﬂags (Figure 1-
3). The pin flags were replaced by wooden stakes after sampliing and the sample locations were
surveyed as was done in the Lagoon and Scraped Areas :

2. 1.4 Bormg Techmques and Approach

Drainage swale samphng Iocations for the three swales were chosen to evaluate one sample per 100 .
- of swale length. Soil samples of the top six inches of the Drainage Swales were collected using a
stainless steel spoon. Based on visual evidence of coal tar (tar) on the ground, a small addltlonal grid
‘was set up and sa.mpled in the upper reach of Drainage Swale 1 (Figure 2-5)

Soil borings in the Lagoon and Scraped Areas were conducted on 30 foot on center sampling grids,
using the GeoProbe technique. The GeoProbe technique utilizes a hydraulic ram to push a thin-walled
steel tube into the ground. Soil cores of 1.0 inch diameter (2-foot sampling tube length) and 1.5 inch
dlameter (4-foot sampling tube Iengl;h) were used

Alternate points on the sampling grids were cpntimzously sampled from the soil surface to 12 feet
below ground surface (bgs) resulting in three 4-foot long sample cores being taken at each even-
numbered grid point. These continuously sampled borings were conducted as the first phase of this .
investigation. Based on visual observation of the continuous soil cores, two soil samples were chosen
for cPAH laboratory analysis. As the second portion of the field investigation, the remaining grid

. nodes were sampled at two preselected 2 foot intervals within 12-feet of the ground surface. These
intervals were selected based on the observations of and analytlcal results from the adjacent
continuously sampled soil borings.

Geoprobe sampling tubes of 4-foot (continuously sampled nodes) and 2-foot {pre-selected depth
nodes) length were used. An acrylic liner was used in conjunction with the sampling tubes. After
extraction from below ground, the acrylic liner containing the soil sample was removed from the steel
sampling tube. The liner was slit open and selected portions of the soil sample were placed in sample
. jars, logged, and field screened for VOCs. ABB-ES recorded all visual and olfactory observations as
well as the results from the PID screening in the field logbook and soil boring logs. The soils .
encountered were described regarding particle size, color, texture, moisture content and other -
significant features. In addition, the total depth of the bore holes and the depth intervals from which
samples were taken were recorded. Any other significant or unusual conditions were also recorded.
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At completion of each sampling event, sample Iocattons were marked with a labeled stake to
permit future location identification.

2.1.5 Sample Designation

Each soil sample was assigned a unique 8 character alpha-numeric designation to permit accurate
sample documentation and tracking. The first two letters of the designation indicate the source area of
the sample. The following designations apply: Lagoon Area-LA: Scraped Area-SA; Drainage Swales-
DS.. The location designation is followed by a two-digit number identifying the specific sampling
location, for example samples.from the Lagoon Area were sequentially identified as LA-01, LA-02,
LA-03, etc, (location mimbers corre5pondmg to grid sampling points were predetermined prior to.
begmmng the field work). An additional four digits at the end of the character string indicate the depth
range over which the sample was taken. The full sample designation LA-01-04-08, for example,
corresponds to the sample taken ﬁ'om Lagoon Area samplmg pomt number 1, at a depth range of 4-8
feet.

2.1.6 Immunoassay Field Screening
.  Field screening using an imciuncassay (IA)-based field test for detecting PAHs was conducted on soil
' samples from the grid points outside the initial perimeter for the sampling area. The goal of this
 analysis was to screen soils outside the perimeter ta estimate whether cPAH levels were above or
below the 44. Tmg/kg action level. Confirmation split samples from final penmeter samples were sent to
the ABB-ES laboratory for analysis. .

Since IA testing measured only total PAHSs and has a lower extraction efficiency than standard

laboratory analysis, a conservative IA action level was developed before the field program was

implemented. Before mobilizing, available samples of QU1 soil were split and analyzed by GC

(modified Method 8100) and IA. Based on these comparative results, the following bases were
developed to estimate the IA kit action level for the field samphng program:

e the concentration of cPAHs from GC analyses of QU1 soils were apprommately 35-60% of the
total PAH concentration in soil (to assure a conservative (low) field target, 60% was used to
calculate the target)' : : '

o the percent recovery of total PAHs usmg the IA klt was apprommately 30%

Therefore the following calculation was used to develop the 1A kitaction level:
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1A kit action level = gget cPAH concentration  x 30% PAH recovery by IA kit

. 60% CPAH/PAH ratio
7 ] i
=  47Tmgkg x 03%=  22.4 mg/kg total PAH

06 .

Based on this evaluation, the conservative 1A acﬁon level was estéblished to be 20 mg/kg total PAH,
‘meaning any sample with an IA field detected result of 20 mg/kg total PAH or greater was considered
above the 44.7 mg/kg cPAH action level and indicated further expansion of the perimeter of the grid. o

2.2 FIELD OBSERVATIONS
2.2.1 I.-.agoon Area

2.2.1.1 Soil Types and Visual Indicationk of Cdntamihation

Soil borings in the Lagoon Area were conducted in 4-foot lntervals at even-numbered gnd pomts.
and at 2-foot intervals at odd-numbered grid points. The following soil descriptions in Table 2-1

are general visual observations of the soil conditions from the Lagoon Area boring log record

sheets (Appendxx B).

Table 2-1: Genera.l 8011 Visual Observanons-Lagoon Area

Depth
{fees
bgs)
Primarily yellow-brown, silt and clay, usuaily overiain by black cinders. Frequent
0-4 observations of fill materiat such as brick/concrete ﬁ'agments and sand/gravel. Observations
of tar common at these depths.
Primarily yellow-brown, stiff, silty clay often mixed w:th fill and black cinders. Occasional
4-8 natural organic matter observed (i.e. twigs, roots). Some tar observed.
Primarily sitty clay and clay, mixed with very fine sand. Soil of varying colors with yellow-
§-12 brown coloration common. Refusal at 8 to 11 feet in some bonngs One observation of
’ possﬂ;le tar at these depths was seen in LA—ZG

Visual and olfactory evaluations of sa.mpies were recorded In order to more eﬁ‘ectwely delineate

the vertical exteat of contamination, surficial samples that appeared to be “obviously”™ :
contaminated by tar were not analyzed. Only two of the three soil samples taken ata given .
sampling location were analyzed, therefore if the surface sample appeared obviously
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contaminated the two lower samples were analyzed in an effort to deﬁne the maximum depth of ;
contamination. . ... o T S _ _ , S

. | !
2.2.1.2 Lagoon Area Grid Expansion =~ B S :

As stated in the Workplan, the borings on the penmeter of the samplmg gnd were conducted first.
If the perimeter sample analytical results indicated that cPAH contamination existed along the
perimeter of the grid, additional grid sampling points were added beyond the original grid
periméter. ‘Some samples along the northeast, south, and west perimeter of the original Lagoon

- Area grid were found by the ABB-ES Wakefield laboratory to be above the action level (44.7
mg/kg at the time) and as a result the sampling grid was extended in these directions. Field
screening using an immunoassay-based field test for estimating cPAHs was conducted on soil samples
from the new grid points outside the initial grid perimeter. These field test results were used to
determine whether the lateral limit of the cPAH contamination had been found. When the limit of the
contamination had been established based on immunoassay field screening, soil samples from clean
perimeter locations were taken for analysis by the ABB-ES Wakefield Laboratory.

‘ A thirty foot extension of the Lagoon Area grid in seiected Tocations along the northeast
' perimeter was conducted. Analytical results from these split samples confirmed the IA results and

. showed cPAH concentrations below the action level at all new sampling points on the northeast
perimeter (LA-57, -102, -56, -67). Expansion of the grid to the south and west revealed visual
indications (tar globules) of, and immunoassay results suggesting, extensive contamination beyond
the original grid perimeter. This area of contamination was not expected based on the results of
previous work done at the site (Weston, 1988 RI/FS Report). As a result of this contamination,
the grid was expanded 150 feet (5-times 30 -foot grid) to the south and approximately 210 feet (7
times 30-foot) to the west. The western corner of the grid was extended until results below
action levels were found at LA-94, -97, -98 and -103. The southwestern edge of the grid was
expanded until resuits below action leveis were found at LA- 86, -87, -88, and -89. The final
Lagoon Area grid . contamed 103 samp]mg locatlons and measured apprommately 330 by 380 feet

" (Figure 2-6).

2.2.1.3 Immunoassay Results-Lagoon Area

Field screening using an immunoassay (IA)-based field test (Millipore EnviroGard, EPA Method 4035)
for detecting PAHs was conducted on soil sam;;ies from the new gnd pomts outmde the initial grid
perimeter for the Lagoon Area. : , _

Fony—eight of the Lagoon Area expanded grid sampling locations were analyzed using the 1A test kits.

'Of the 48 samples analyzed by IA, 31 samples were also analyzed for cPAH by the ABB-ES Wakefield
. laboratory for confirmation. Those resuits which were not confirmed in the ABB-ES laboratory were

sample locations from whlch the gnd was expanded further due to visual observations of tar, so that
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these locations did not reprééent perimeter sampies The summaxiried results 6f the- ABB-ES
laboratory confirmation of the IA field analyses are presented in Table 2-2. The detailed results from

the field A screening are presented in Table 2-3

Table 2-2: Lagoon' Area Immunoassay and ij:ﬁrﬁiaﬂon Summary

Immunoassay (IA) Result
Contaminated Above
L Clean Target (20 mg/kg PAH)
ABB-ES Clean .
Laboratory 25 _ 1{false positive)
Resuit Contaminated Above )
Target (44.7 mg/kg cPAH) 1 (false negative) 4

Of the 31 samples analyzed in the ABB-ES laboratory, there was agreement on the absence of
contamination above the cPAH target (44.7 mg/kg at the time) in 25 samples and agreement on
the presence of contamination above the target in 4 samples. In one case, (LA-65-02-04), a false
positive result was detected by the 1A, and the grid was expanded. Additional contamination w.
detected in the grid points expanded beyond LA-65. In one case, (LA-100-00-02), a false
negatwe was detected by the IA. No visual or olfactory indications of contamination were noted
in this sample by either ABB-ES field or laboratory personnel. Extension of the grid farther to the
northwest from LA-100 would have placed the next sampling point in the wooded area adjacent
10 the road. Based on the IA result and the lack of visual or olfactory ‘evidence of contamination,
ABB-ES chose not to expand the grid from this point. Based on the subsequent ABB-ES
analyses it ts p0551bie that a sma.ll area of contamination exists between LA-100 and the road.

The pru:nary pu:pose for developing the protocol for gnd expansion was to find the “clean”
perimeter in open, unvegétated areas. In some locations, the field crew, in consultation with
project staff in Wakefield, made the judgment that a thirty-foot extension was not necessary. In
these cases, if the grid were to be expanded, the next sampling location would be in undisturbed
woodland with apparent native’soil. In the Lagoon Area, in addition to LA-100, the following
locations were not extended: LA-80, -96, -99;and 101. In addition, LA-81, at the southerly
corner, was not extended because doing so would overlap with samples coilected from Drainage
Swale #1. Thus, of the 32 perimeter stations in the Lagoon Area, four have not been confirmed
by laboratory analysis and these four stations may require slight expansion toward the woodland
during excavation. All excavations during the remedial action will be sampled for analytlcai
confirmation that sides and bottom are below the cPAH target concentration.
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Table 2-3 : Inmunoassay Field SZreening Resuits

Fleld Interpretation Wakefteid Lab
Sample Id (mgikg total PAH) cPAH rasuit Comparison
(target = 20 ma/kg PAH) (mgrkg)
1081-12 ~8 clsan <3.4 Agree
. {LA-55-00-02 ' > 20 expand N/A N/A
LA-55-02-04 <2 clean N/A NIA
LASE-02-04 ~2 clean <27 Agres
LA-S5-04-06 <2 clean <28 i Agres
JLAST-02-04 <2 claan <3.17 Agree
- JLA-57-04-06 <2 clean <322 Agras
. T |LA-SB-02-04 <2 ciean «3.83 Agree
LA-58-D4-06 <2 clean «3.12 Agrse
LA-53.02-04 <2 clean N/A N/A
LA-59-04-06 >20 axpand N/A NIA
: ) T TLA-B0-02-04 <2 claan «3.02 Agres
LA-60-04-08 <2 claan <3.08 Agrae
© {LA-51-02-04 <2 clean <2.91 Agrae
LA-61-04-08 <2 claan <2.91 Agree
LA-§2-00-02 >20 expand 781 Agrae
fLA-62-02-04 <2 clsan <3.22 Agres
£ A-G4-00-02 >20 | expend N/A NIA
- jLA-84-02-04 <2 ciean <387 Agras
jLA-65-00-02 > 20 expand N/A N/A
JLA-65-02-04 ~17 expand <3.07 Faise Positiva
. - LA-58-04.0% > 20 axpand N/A NIA
LA-GE-06-08 <2 clean N/A NIA
LA-BT7-00-02 ~11 clean <3.41 Agres
LA-ST-02-04 <2 clasn <2.78 Agree
LA-68-00-04 > 20 sxpand NiA NIA
LA-58-05-06 >20 sxpand 41 Agree
jLA-89-C0-02 > 20 axpand N/A N/A
LA59-02-04 <2 clean N/A, N/A
LA-70-00-02 > 20 ‘| expand NIA N/A
" HA-TO-02-04 <2 clean N/A N/A
JLA-71-00-02 > 20 expand N/A NfA
LA-71-02-04 ~14 clean N/A N/A
LA-71-04-08 <2 . clean N/A NI/A
LA-71-08-D8 <2 clasn N/A N/A
LA-72-00-02 ~3 claan <2.94 Agrea
- " LA-T2-02-04 <2 clean <2.84 Agres
{LA-81-00-02 » 20 expand " 883 Agres
jLA-84-0a08 <2 clean <6.13 Agres
- 1LA-96-00-02 <2 cisan <324 Apgran
*JLA-87-00-02 <2 claan <A.07 Agras
{LA-83-02.04 <2 clsan ‘ <2.87 ' Agree
LA-85-00-02 <2 clean <313 Agres
{LA-g4-02-04 <2 clean <302 Agres i
© . JLA-G7-00-02 <2 clean «3.32 Agree
. . _{LA-88-02-04 <2 claan <332 Agras
LA55-00-02 > 20 axpand a9 Agree
LA-100-00-02 <2 clean 240 False Negative
LA-103-00-02 ' <2 clean <3.17 Agres
SA-25-00-02 <2 clean <3.04 Agres
. |5A-25-02-04 <2 clean NIA N/A
SA-27-00-02 <2 clean <2.91 Agree
SA-27-02-04 <2 clean <2.85 Agree
. SA-28-02-04 > 20 expand ‘ N/A NA
SA-28-08-5.5 <2 clean . <3.01 Agrea
“|sA-33-00-02 <2 clean <2.87 Agree
‘ AR | 33-00-02D <2 clean <287 T Agres
3 0 2 3 l A samnple not analyzed by Wakefield laboratory . _ )
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Companson of Table 2 3 w1th F1gure 3- 1 reveals some Iocanons outside of the ongmal grid that
were not analyzed by IA in the field. The reasons for specific samples are listed below.

Sampless =~ Reason for ne IA Analysis

o o Y - & '
LA-77,-79, -80, -102 Wakeﬁeld Iaboratory results were available
’ before field tests were done.

LA-101" © Visible tar in sample.

2.2.2" Scraped Area

2.2.2.1 Soil Types and Visual Indications of Contamination

Soil bormgs in the Scraped Area were conducted in 4-foot intervals at odd-numbered grid points
and at 2-foot intervals at even-numbered grid points. The following soil descriptions in Table 2-4
-are general visual observations of soil conditions from the Scraped Area boring log record sheets
(Appendix B).

Table 2-4: General Soil Visual Observations-Scraped Area

Prlma.nly yellow—brown, stlff sﬂty cla.y, sometimes overlain by black cinders, occasionally
0-4 contained small amounts of natural organic matter ( i.e. twigs, roots). Visible tar present n
several samples at these depths.

Primarily silty clay and clay of various colors (yellow, white, purple, brown), generally stiff
4-8 with infrequent trace nafural organic matter and cinders. Visible tar in some samples.

Primarily stiff to very stiff silty clay and clay, variable colors as above, with some

g§-12 concretions. Trace black grit/cinders in one sample. No observations of tar at this depth.

AL

Visual and olfactory evaluations of samples were recorded. In order to more effectively delineate
the vertical extent of contamination, surficial samples that appeared to be “obviously”"
contaminated by tar were not analyzed. Only two of the three soil samples taken at a given
sampling location were analyzed, therefore if the surface sample appeared obviousiy
contaminated the two lower samples were analyzed in an effort to define the mammum depth of
contamnanon
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2.2.2.2 Scraped Area Gi'id Expansion

The original Scraped Area grid contained 24 sampling locatlons and measured 90 by 150 feet. As

. was done in the Lagoon Area, if the perimeter sample analytical results 1nd1cated that cPAH
- contamination existed along the perimeter of the grid, additional grid sampling points were added

beyond the original grid. Some samples along the northeast and south perimeter of the original
Scraped Area grid were found to be above the 44.7 mg/kg action level (action level at that time)
and as a result the samphng grid was extended in these directions. Field screening using an
immunoassay-based field test for estimating cPAHs was conducted on soil samples from the new grid
points outside the initial grid perimeter. These field test results followed by laboratory confirmation
were used to determine whether the lateral limit of the cPAH contamination had been found using the
same procedures described for the Lagoon Area. The Scraped Area grid was expanded until results
below action levels were found at SA- 25, -27, and -32. The final grid contained 36 sampling
locations and measured approxlmately 150 by 350 feet (Flgure 2-7).

In some locatzons on the perimeter of the Scraped Area, field ;udgments were made aga.tnst gnd

- expansion, based on the same logic as described for the Lagoon Area. These locations included SA-

02, -30, -34, and -35. In addition, expansion beyond SA-31and SA-36 was not conducted because
these samples were collected to characterize a dlscrete pile of material less than approximately thirty
feet wide. Thus, of the 18 grid perimeter stations in the Scraped Area, four have not been confirmed
by laboratory analysis because the grid nodes were not extended into the surrounding woodland.
Those four locations may require slight expansion toward the woodland during excavation. All
excavations during the remedial action will be sampled for analytical confirmation that sides and
bottom are below the cPAH target concentranon.

-

2223 Immunoassay Results-Scraped Area

Field screening usmg an mmunoassay—based ﬁeld test ('Milhpore Envu'oGard, EPA Method 4035) for

detecting cPAHSs was conducted on soil sampl&e from the new grid points outside the initial Scraped
Area pmmeta'

Eight of the Sc:raped A:ea expanded gnd samphng locations were analyzed usmg the TA test k1ts In
some instances the grid was expanded without IA analysis because samples appeared “obviously
contamiinated” with tar upon visual inspection of the soil boring. Of the 8 samples analyzed by IA, 6
samples were also analyzed for cPAH by the ABB-ES Wakefield laboratory Those results which were
not conﬁrmed in the ABB-ES laboratory were sample focations from which the grid was expanded
further; or in the case of SA-25-02-04,2 location where the 00-02’ sample was confirmed clean. The
summarized results of the ABB-ES laboratory confirmation of the [A field analyses are presented in
Table 2-5. The detaﬂed results from this screemng are presented in Table 2-3.
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. Ofthe 6 samples confirmed, there was agreement on the absence of contamination above the
'cPAH target in all 6. : :

Table 2-5: Scraped Area Immunoassay and Confirmation Summary

Immunoassay (IA) Result
Contaminated Above
Clean Target (20 mg/kg PAH)
ABB-ES Clean ,
Laboratory 6 0
Resuit Contaminated Above
Target (447 megcBaip | 0 ' 0

Comparison of Table 2-3 with Figure 3-5 reveals some locations outside of the original grid that
were not analyzed by IA in the field. The reasons for specific samples are listed below.

Samplés Reason for no IA Analysis

SA-02 . ~ Wakefield laboratory resu1t~s were available before field tests were '
done. ‘

SA-34,-35 . . _ _Visible tar in sample.

SA-26, =29, -30  Visual and olfactory evidence plus location of these points in a clearly
defined depression. : o .

- SA-3 1,-36 =~ “Samples were collected to characterize a discrete pile, not as a grid

extension. o ‘

2.2.3 Drainage Swales

2.2.3.1 Soil Types and V¥isual Indications of Contamination

Drainage Swale samples were taken from the top 6-inches of soils at 100-foot intervals in each of
the three Drainage Swales. Field evaluated sample parameters are presented in Table 2-6. In
general, Drainage Swale samples were silt and sand soil types. Pooled standing water depth in

several sample locations was measured to a maximum of 3 inches in parts of Drainage Swales #1

and #2. The pH of the standing water in Drainage Swales #2 exhibited an apparently lower pH at

sampling locations DS2-06 through DS2-10, compared to the locations upstream. The reason for
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Table 2-6 : Field-evaluation of Drainage Swale Samplé Parameters “’g‘
Water
Sample{ Temp. eH [ Conductivity Soii Type Depth | Munsell Color( Manseil Color
ID  i(deg. C}| pH |(mV)| (umhos/cm) {visual interpretation) (feet) Code* Description
Swale #1 . -
DE1-01 5.5 5.8 | 133 65 Fine Silt 0.25 |HUE 10 yr. 5/4 jYellowish Brown
DS1-02 | N/A | N/A | N/A N/A |Silt 0 |HUE 10 yr. 3/3 |Dark Brown
DS1-03 7.2 6.0 | 150 85 Silty 0.01 JHUE 10 vr. 5/6 {Yellowish Brown
DS1-04 5.8 6.0 | 150 65 Silty 0.1 [HUE 10 vr. 5/4 |Yellowish Brown
DE81-05 6.0 59 | 115 64 Sand. * 0.25 |HUE 10 yr. 4/4 |Dark Yellow/Brown
{DE1-06 6.3 58 | 131 95 Fine Siit 0.25 {HUE 10 yr. 4/3 IDark Brown
DS1-07 57 66 | 33 73 Silty Fine Sand 0.25 THUE 10 yr. 4/3 |Dark Brown
DS1-08 6.4 56 | 140 73 Silty Sand 0.25 HUE 10vr, 4/6 |Dark Yellow/Brown
DS1-09 5.5 5.7 { 250 69 Silty Fine Sand 0.25 [HUE 10 yr, 5/4 |Yellowish Brown
DS1-10 3.7 5.6 { 155 71 Silty Fine Sand 0.25 |HUE 10 yr. 5/4 |Yellowish Brown
DS1-11 5.7 561115 68 Fine Sand 0.5 |HUE 10 yr. 5/3 |Brown
DS1-12 4.4 56 | 190 63 . |Med. Sand 0.5 [HUE 10 yr. 4/3 {Dark Brown
Swale #2
DS2-01 24 5.9 t 215 96 Coarse Sand 0.25 |HUE 2.5 vr. 5/4 {Reddish Brown
DS2-02 2.2 56 | 282 103 Coarse Sand Cobbles 0.25 [HUE 2.5 yr. 5/4 |Reddish B
DS82-03 1.7 54 | 219 101 Med. Sand, some Cobbles 0.3 |HUE 2.5yr. 5/4 |[Reddish B
DS§2-04 1.5 5.7 | 362 107 Medinm Sand 0.25 |HUE 2.5 yr. 5/3 |Reddish Brown
DS2-05 1.9 | 51127 105 Coarse sand w/cobbles 0.3 |HUE 2.5 yr. 6/4 |Light Red-Brown
DS2-06 1.7 44 | 361 104 Sand 0.25 HUE 10 vr. 5/6 [Yellowish Browm
D82-67 1.7 42 | 288 164 Coarse Sand 0.4 |HUE 7.5 yr. 4/4 |Brown/Dark Brown
DS2-08 2.4 4.8 | 236 23 Coarse Sand Silt 0.0} [HUE 7.5 yr. 4/4 |Brown/Dark Brown
DS2-09 2.4 4.5 | 304 87 Sandy Silt 0.02 'HUE 7.5 yr. 4/4 | Brown/Dark Brown
D§2-10 1.5 48 | 339 86 Silty Sand 0.03 |HUE 7.5 yr. 4/4 |Brown/Dark Brown
. Swale #3 '
D83-01 38 65 { 88 934 Silty Sand 0.03 ' [HUE 7.5 yr. 4/6 |Strong Brown
DS3-02 3.4 6.7 ] 27 477 Silty Sand 0.07 |HUE 10 yr. 4/2 {Dark Gray-Brown
DS3-03 283 L 79| -6 371 Sandy Silt 0.02 JHUE 10 vr. 42 |Dark Gray-Brown
D33-04 2.8 6.7 | 64 339 Sandy Siit 0.03 {HUE 10 yr. 4/2 |Dark Gray-Brown
DS83-05 2.8 67 1 68° 324 Sand w/Black Speckles 0.14 JHUE 10 yr. 4/2 |Dark Gray-Brown
DS83-06 2.9 6.8 301 Silt 0.02 [HUE 7.5 yr. 3/3 [Datk Brown
*Munsell color codes are composed of three elements; hue, value , and chroma. The color code is always written with the components
in this order, Hue refers to the dominant spectral or "rainbow coler” of the soil (red, yellow, blue, green). An example of hue is 10 yr,
which cotresponds to the most yellow of the yellow-red color group; as the amount of yellow present decreases, the number decreases.
Value refers to the relative blackness or whiteness, the amount of reflected light. The notation for value is a number ffom 0
(absolute black) to 10 (absolute white). Chroma refers to the purity of the "color®, purity increases with decreasing grayness.
’l'henotaﬁonforchmnmsistsofnumbmbeghmingwithoforncutralggraysaudincrmctoamgﬁmumofzﬂ. Q
{ quoted in part from Munsell Soil Color Charts, Kollmorgen Instrument Corp., New York, 1950}
L4 N 7 ) , . )
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the apparent pH reduction in Drainage Swale #Z-is not known ,

Drainage Swales #3 and 3 exhibited no v:s1b1e tar or other ewdence of contamnat:on with the
exception of sample point DS3-02, where 2 sheen developed on the water surface when dlsturbed
for sampling. This sheen dissipated in less than one minute. -

In the uppor reaches of Drainage Swale #1, tar is visible on the (dry) land surface between sample
stations DS1-03 and DS1-04. No defined channel exists in this area and ABB-ES has never
observed water flowing here; it is simply a broad, low area. The tar in this area appears as a thin
crust on the ground surface. No samples deeper than 6” below ground surface (bgs) contained
detectable cPAHs in this area. :

2,2,3.2 Grid Expansion - Drainage Swale #1

Due to the observation of visual indications of contamination and analytical results indicating

high cPAH concentrations in Drainage Swale #1 at sample stations DS1-03 and DS1-04, six
additional sampling points were chosen for the area between DS1.03 and DS1-04. These six
samples were taken from a grid area set up between DS1-03 and DS1-4. The depth of sampling

in this grid area varied from 6 inches to two feet, depending on the visual appearance of the soil in
a given samplmg Iocatlon ] o

2.2.3.3 Immunoassay Results-Drainage Swales

The farthest downstream sample from DS#1 was analyzed using the TA test kit. Both the test kit
and the ABB-ES Laboratory analyms md:cated that this sample had non-detecta.ble levels of
cPAHs

2.2.4 Areas of Concern-

The areas discoss'éd in the following two sections are areas of concern which were identified in
site walkovers during late'1995. Based on visual observations of the ground surface and

_ topography, subsurface soil samples were taken in these areas.
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2.2.4.1 Clearings to east & north of Scrﬁped Area

To the east of the Scraped Area, a small clearing with access for a vehicle was noted. This area is
the location of sample point SA -25 (Figure 2-7). To the north, areas of disturbed topography,
absence of vegetation, and apparent waste materials on the land surface were observed during a
site tour; sample point SA-33 corresponds to this area (Figure 2-7).

2.2.4.2 Mound

. To the southeasﬁ of {:ﬁe Scraped Area, ‘a_ momid a.pproximateiy the size of an automobile was .
observed as an apparent unpatural topographic feature among the trees. Soil in this area was
sampled. Sampling point SA-32 was conducted in this area (Figure 2-7).
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3.0 LABORATORY ANALYSISIRESULTS

Two soil intervals from each of the Lagoon Area and Scraped Area Geoprobe borings and alt Drmnage
Swale samples were selected for laboratory analysis by the ABB-ES Wakefield Laboratory. These soil
samples were analyzed for cPAHs, using Modified EPA Method 8100. Samples were sent to external '
laboratories for metals analysis and conﬁrmatory duplicate cPAH analysis.

3.1 External Laboratery

The initial plan for sample analyses for the Pre-demgn Sampling task speciﬁed that metals and
confirmatory cPAH analyses would be conducted by ES&E. The external laboratory’s protocols
procedures, and results were audited by a representative from Law Environmental. This audit
revealed that the metals analyses were conducted by ES&E in an acceptable manner. However,
the confirmatory cPAH analyses performed by ES&E were not conducted in a way that was
consistent with Workplan spec1ﬁcat10ns and generally accepted standards for laboratory practices.

: As a result of this less than satlsfactory evaluatlon of the ES&E conﬁrmatory cPAH analyses and
resulting data, it was determined that those sampling points, from which confirmatory cPAH

. samples were taken, should be resampled and reanalyzed by both ABB-ES and an external
confirmatory laboratory. In an effort meet Workplan specifications and to avoid additional
confirmatory laboratory quality related issues, a second laboratory, IEA, was chosen to perform
the second round of confirmatory cPAH analyses. The second round of confirmatory sampling
was conducted during the first week in May 1996. Performance auditing of IEA laboratory
activities was provided by a representative from Law Environmental.

3.2 Metals

Samplmg for the metal contammants of concern (arsenic, cadmium, lead and copper) was conducted
using the Geoprobe at a depth of 8-10 feet, at a total of ten locations (ten samples and one field
duplicate) in the two areas that were suspected to have elevated soil metals concentrations based ~ »
on previous analytical results for the Site (Weston 1988). These two areas were the area of the -
former soil boring 9 (BOR-9 Weston, 1988), the only Lagoon Area sample with metal concentrations
above the ROD target concentration and the area of the former Scraped Area test pit 2 (SCA-02,
Weston, 1988), the only Scraped Area sample with metal concentrations potentiaily above the ROD
target concentration (duplicate sample results were well below ROD targets). One sample was taken
at the former location of BOR-09, as closely as could be determined. The remaining four Lagoon Area
samples were taken at equally-spaced points (90° apart) at a 10-foot radius from the inferred location
of BOR-09 (Figure 2-3). Similarly, one sample was taken at the former location of SCA-02, as
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closely as could be detemnned The remaining f’“ our Scraped Area sampies were taken at equally-
spaced points at 2 10-foot radius from the inferred location of SCA-OZ (SC-2 on Figure 2-4)

Metals analysis was conducted by ES&E (Gamesw!le FL). Analyses for arsenic were conducted using
SW-846 Method 7060 while the remaining metals were analyzed by SW-846 Method 6010. Results
from these ten analyses indicate that no soil was identified with metals concentrations above the ROD-
specified action levels. The metals analytical results are presented in Table 3-1. The data report
package is included in Appendix C. Although no soils showed metals concentrations above action
levels, concentrations above background appeared in some samples (e.g. lead in SC-B2-08-10 and
oopper in SA—ZZ-OS—IO) The poss1bl]1ty of undetected exceadances can not be ruled out.

Table 3-1: Lagoon and Scraped Area Metais Remlts

Fleld . Sk vl i R
BR-B9-08-10 0.684 | 833 191 [500 | <0645 | 642 233 | 41,100
BR-D9-08-10 25 88.8 193 [ 500 | <0633 | 642 183 | 41,100
BR-C9-08-10 647 | 888 282 | 500 | <0.674 642 506 | 41,100
BR-E3-08-10 195 | 888 142 | 500 | <0.630 642 238 | 41,100
BR-E5-08-10 D 0482 | 888 | <127 | 500 | <0.636 642 19.9 | 41,100 .
BR-09-08-10 259 | 888 222 | 500 | <0616 642 383 | 41,100
SC-D2-08-10 312 388 | 168 | 500 | <0.686 642 686 | 41,100
SC-C2-08-10 868 | 888 579 1500 | <0.821 642 2,360 | 41,100
SC-B2-08-10 850 | 888 | 428 | 500 |22l 642 634 | 41,100
$C62-08-10 571 | 833 746 | 500 | <0.654 642 1,020 [ 41,100
SA-22-08-10 1.7 82.3 517 | 500 | <0.683 642 | 12,100 | 41,100
- .

L J

.

33 ABB—ES Wakeﬁeld Laboratory- cPAl':[s

A combined total of approx:!mately 300 samples were analyzed for cPAH ﬁ'om the La.goon Area,
Scraped Area, and Drainage Swales at the ABB-ES Wakefield Laboratory using Modified USEPA
Method 8100 as spemﬁed in the EPA-approved workplan. Soil samples at the laboratory were
thoroughly mixed prior to sub-sampling from the jar for laboratory analysis, therefore the analyucal

results represent the average cPAH concentration ini the sample jar. Samples were extracted using
2\"\pb\olinmorg \EPARFTS.0OC 3_2 . 06778.11
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USEPA Method 3550, this extraction technique involves shaking rather than sonication. A table of
all the cPAH analytical results generated at the ABB-ES laboratory are presented in AppendixC. A
summary of those sample results that were above the EPA-spemﬁed actxon level of 78 mg/kg are
presented in Table 3-2. : . -

Itis 1mportant to hote that some samples which exhibited “obvious” olfactory and visual - ,
contamination wefe not analyzed. Two of the three samples taken from any single sample boring
were chosen for analysis. In an effort to define the maximum depth of contamination, obviously
contaminated surficial samples sometimes were not chosen for analysis.

3.3.1 Lagoon Area

~

. The ABB-ES Alaboratdry fouﬁd'thyaf 395amp1es out of: .;3._ totalof 179samples analyzed from the

Lagoon Area contained cPAH concéntrations above the existing action level of 78 mg/kg. The
majority of these detections were located at a depth of 0-4 feet, and were randomly distributed

' throughout the Lagoon Area (Figure 3-1). Several detections above the action level were found

to the south and southwest, outside of the original sampling grid. This area of contamination was
not expected based on previous work conducted at the site ( Weston RI/FS, 1988). Figure 3-1

‘'shows results expressed as total cPAHSs and as benzo(a)pyrene (B(2)P) eqmvalents B(a)P

equivalents form the basis for the risk assessment, by expressing the carcinogenic potentlal of the
cPAHs, weighted by their individual potencies.

Although ‘most detections of _cPAHé in the Lagoon Area were in the surficial soils, there were
some samples (LA-42, 43, 44, and 53) in the western corner of the original sampling grid where
medium to high concentrations of cPAHs were identified in the 8-12 foot sampling depth interval.

In this small area of four adjacent borings, excavation to a depth greater than 12 feet may be
required.. Three profiles of Lagoon Area contamination are presented in Figure 3.2, 3.3, and 3.4.

These profiles illustrate the random distribution of cPAH contamination in the Lagoon Area.

3.3.2' Scraped Area

The ABB-ES laboratory found that 12 samples out of a total of 77 samples analyzed from the
Scraped Area contained cPAH concentrations above the existing action level of 44.7 mg/kg. All
of these detections were located in the upper 4 feet of soil, and were located in the northeast and
south of the sampling grid, primarily outside of the original grid (Figure 3-5). F1gure 3-5 shows
results expressed as total cPAHs and as B(a)P equivalents. .

One profile of Scraped Area contamination is presented in Figure 3.6. This profile illustrates the
random distribution of cPAH contamination, primarily in discrete pockets north and south of the

‘original sampling grid in the Scraped Area.
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3.3.3 Drainage Swales

The Drainage Swale data are presented schematically in Fi 1gure 3.7. Review of Flgure 3.7 reveals_
that 9 out of 18 of the Drainage Swale #1 samples were above the existing 78 mg/kg action level,
whereas 0 out of 10 of the Drainage Swale #2 and 1 out of 6 of the Drainage Swale #3 samples
were above the action level. :

There appears to be a localized area of high cPAH contamination (concentrations above 1000
mg/kg) in Drainage Swale #1, in the DS1-03 to DS1-04 area. The surficial soils in this area are
overlain by a thin crust of apparent tar at the land surface Whﬂe the soil under this crust contains
no detectable cPAHs. . = .. .. S o

3.4 cPAH Confirmation

Ten percent of the samples analyzed by the ABB-ES laboratory for cPAHs were sub-sampled and
sent to IEA for confirmatory analysis. As specified i the approved workplan these confirmatory
samples were chosen to represent a wide variety of cPAH concentrations as determined by ABB- -
ES screening analysis (high, medium, low, and nondetect) IEA analyzed these confirmatory
. samples by GC/MS, Method 8270 B

The results of the confirmatory analyses and a comparison to ABB-ES results are presented in
Table 3-3. The data report package for the TEA: cPAH results is presented in Appendix C.
cPAH results from the two labs were first compared directly by calculating the Relative Percent
Difference (RPD) . The RPD goal established for this project was 40%. Results showed that
65% of the samples met the project goals, an additional 10% were in the RPD range of 41-75%
and the remmnmg 25% had an RPD above 75%,.

- The vanab1hty between samples is likely to due the heterogeneous nature of the soil, rather than
to differences in methods between laboratories. To filrther investigate the comparability of the
samples, ABB-ES has also statistically evaluated the duplicate sample results between the IEA
and ABB-ES laboratories using regression analysis. Ca.lculatlons are provided in Appendix D and

. summarized below.

The output from the regression analysis produced the folloWing statistics:
¢ Slope of the regressioﬁ line (ABB-ES values on the y-axis): 0.96

¢ 95% confidence interval on the slope: 0.81 to 1.12 ‘
. quuared 0.824 . T e

. 5\‘\pb\ulmmorg\EPARPI‘5 pog . . DT omoglry T o ’ | 0877811
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Twenty of the thirﬁy:one duplicate analyses feﬁ: within the Work Plan goal ef 40% relative percent
difference. The closeness of the regression line slope to 1.00 shows that the variations between

the laboratories were random and not systematic, consistent with the heterogeneous soil matrix
found at OU 1. : :

3.5 Laboratory Data QC

3.5.1 ABB Wakeﬁeld Laboratory cPAH Results

cPAHs were analyzed by ABB- ES’ Treaiabﬂxty Laboratory follomng MOdIﬁEd EPA Method
3550!8 100 (Appendix E). Quality control parameters were reviewed to evaluate the data quality
and determine if data quality objectives established for the project (Phase IT Interim Tasks Work

Plan) had been met and to qualify data as required. The specific parameters that were reviewed
included: . . _ SR - BN

holding times;
surrogafe recoveries;

blank results; B o ‘_ o | R
MS/MSD results; and . , . .

duplicate results.

f .
The results from this data review indicates that all data are usable. Some data were quahﬁed as
esﬁmated for reasons described in thxs section.

All samples anaiyzed by ABB-ES were extracted and analyzed w1thm requxred heldmg times.

No target compounds (PAHs/cPAHs) were detected in any of the method blanks.

t
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Section No. 22 2

e DRAF§ 1
o ; R .~ Wersion No. E: ”’r_r, :
Date Ju.lg 30l 1996 Sy 4

The goal of 2 40% RPD was met for 30 of thé 32 duplicates analyzed by ABB-ES (internal
duplicates different from those split with IJEA). The samples not meeting the RPD goal were
~gqualified as estimated. The duplicate resuits are presented in Table 3-4

- Surrogate recoveries were met with the excepuon of 8 samples. In 7 cases, the surrogate
recovery exceeded the 130% limit, which appears to be caused by matrix interference due to high
levels of PAHSs present in those soil samples. These data were quallﬁed as estimated. The
surrogate recovery results are summanzed and presented in Table 3-5..

The results from Matrix Splke and Matrix S p1ke Duphcate a.naly51s mdlcate that preclsmn and
accuracy Criteria were met with the exception of SA-22-00-04. The corresponding samples were
qualified as requxred for any compounds not meetmg recovery and RPD goals

3.5.2 ESE Metale Results

4

Ten samplee and a ﬁe!d duphcate were rece:ved by ESE in Gamesvdle for analysxs for arsenic by EPA
SW-846 method 7060 (GFAA) and copper and lead by EPA SW-846 Method 6010 (ICP) on February
6, 1996, Examination of the chain-of-custody and associated cooler receipt form from the laboratory

indicated no discrepancies and all samples were received properly preserved (chilled) and in goo
condition. Al holding times were met (1 80 days) | ,

All initial and ccrmnumg calibrations were run wuh the correct ﬁ'equency and were within acceptable
Jimits. Standard matrix spikes were all within acceptable percent recovery limits, Al method blanks and
contimiing calibration blanks showed no contamination above the contract required detection limits for
both the ICP and AA data. A field duplicate was collected for sample BR-E9-08-10. The refative
percent difference for arsenic, cadmium and copper were within the +- 2X CRDL criteria of the EPA.
Region I Functional Guidelines for Evaluating Inorganics Analyses and the 50 % RPD stated in the
project workplan. The lead results were wrthm two times the quantitation hxmt for lead using ICP

Matrix spzkdmatrm sp:ke duplicate analyses were perfonned on sample SC-D2—00-O4 for lead copper,
cadmium and arsenic. The percent recoveries were not within the EPA-specified control fimits of 70%
- 125%. However, the concentration of copper in the unspiked sample exceeded four times the spiking
level and was therefore acceptable. Arsenic recovery was also potentially affected by matrix
interferences present in the soil as reported by the Iaboratory In addition, a serial dilution was run for
arsenic which had an acceptable percent djﬁ'crence ‘of 5.8.

A Ievel IV data package was received for all data and was well-orgamzed andcomplete

. . N “" L - o )

g';:\wg?;ﬁnm\ﬁmsm : 320 | oTTAL
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Table 3-4: ABB-ES Wakefield Laboratory Quality Control Resuits-
Duplicate Comparison (RPD)

. Total cPAH | Relative Percent
i Sampie 1D . - Date Sampied ABS Lab D (mgiken Ditfarence
. D51-03 ' 10-Feb-56 Q22457 2A 2121.4
051030 10-Feb-96 Q2246530 - 2162.8 2% i
TS1-11 10-Fob-06 Q224CE32 78
DS1-110 . 10-Fab-96 QI240BE2 75.4 106%
DS1-15-01-02 : 1a-Feb-96 Q2ZA0950 < . 32
DS1-15-01020 T4-Fob-96 | Q2ZAI6I0 .| < 3.0] Acceptabia
- [osze7 10-Fab-96 Q2230F25 575
. [DS207D 10Feh-86 Q223ECC2 483 6%
. [oS3at i (9-Feb-56 42222029 | < 78
BS3-010 GG-Fah-96 Q2223A0d < 720 Acceptabis
D83-03 i 08-May-96 Q2A16FB7 715 -
DS3-030 . 08-May-96 QZA17ELB 67.5 5%
LA-1002-03 02-Feb-96 Q2198A7F 2 3
- [LA-10-02-63D 02-Feb-968 Q219971F < 3.2|  Acceptable
CA1206:02 - 04-Feb-96 QZ1C4GES < 38
LA-12-00-02D 04-Feob-36 Q2105307 < 3.6{ Acceptabla
LA-14-08-12 07-Feb-96 QZ1F5F3C < 28] .
[A-14.0B-120 O7-Fob-96 QZ1FEC2B < 2.7{  Acceptable
" [TA17-06-02 15-Feb-86 Q22BEBTS 18.0
[A-17-00-020 T5-F6b-56 Q2200364 191.7 166%
tA17-0002 . 07-May-96 Q29EECT4 Ba.8
LA-17-00-020 07 -May-96 GZ9EFAAS B7.0 5%
(A-22-08-12 O7-Jun-36 Q2ACABAB < 8.0
LA-22-08-120 . 07-May-36 QZ9F16E2 < 5.3} Acceptable
LA-31-04-06 13-Feb-96 Q2284670 155.9
LA-31-04-06D T3-Feb-96 Q2285367 168.2 9%
LA-34-00-084 09-Feb-096 Q2220230 < 2.8
LA-34-00-040 09-Feb-98 Q222DF28 _ 32| Accaptable
: LA-36-00-08 03-Feb-96 Q2182051 < 3.4
LA-35-00-040 03-Feb-96 Q21B3AD7 | < 34| Acceptabie
. LA-42-00-04 07-Fab-06 Q21F92E2 2800.0
LA-42-00-04D 07-Fob-56 QR2IFA1S 2008.1 33%
LA-42-00-04 07-May-96 QZAD07CC 11071
LA-42-00-04D 07-May-98 Q2A01679 1584.8] = 35%
LA-46-03-04 U2-Feb-96 Q219E208 < 3.1
[A-46-03-04D 02-Feb-96. QZ19FBFY 39| Acceptabls
LA-52-08-12 03-Feb-96 G2189372 < - 30
[A-52-06-120 03-Feb-96 Q215A028 < 30| Accaptabie
[AB3-10-12 ‘ 13-Fab-96 C227FBCF < 23
LA-5a-10-12D0 13-Fob-96 Q22805C4 < 25| Acceptable
LA-72-02-04 , 14-Feb-96 Q22EDGDD | < Z8
(A-72-02-04D T4-Feb-96 Q22FABEA < 30| Accaptabie
LA-80-00-02 i Ua-May-96 _ QZA18G5S < 55
(A80-00-020 D8-May-96 QZA19A58 < 6.3] Acceptable
LA-84-0008 . - 16-Fen-96 Q2ZEF3BC | < A
LA-84-06-C80 16-Feb-96 QZ2FR%50 < 301 Acceptable
LA-93-04-08 16-Feb-96 QZ2DECT7 < 3.1
LA-G3-04360 T6-Fob-96 Q2207984 < 25] Accoptable
SA-D1-04-08 O6-Fob-98 QZ1E4DES < 28
SA-01-04-08D ~ DG-Feb-36 QZ1ET1AE < 0.3] Accoptable
BA-02-0204 11-Fet-56 Q2260670 < 3.4
SA02-02-040 11-Feb-96 QZZEESZSJ < 31 Acceptable
SA-05-02-04 11-Feb-96 Q225C550 <. 3.1
. [8A-05-02-04D 11-Feb-96 Q2250241 < 3.0] Acceptable
SAGE0BZ 05-Feb-96 QZ1E7492 < 28 .
SA-06-08-12D 06-Feb-96 Q21ES1AE < 25| Acceptabls
SA-13-06-08 07-May-96 - QZSADCAA | < 4.8
SD-13-06-08 07-May-36 Q29EBTUS < 4.8] Accaptable
[sA-15-02-04 13-Feb-56 QU28F002 < 31]
SA-15-02-04D 13-Fab-06 Q22BFCES < 311 Accaptabla
SA-19-00-04 07-Fab-56 Q21EC3T0 < 3A
, BA-15-00-040 07-Fab-98 Q21EDGO! < 3.0{ Acceptable
SA-25-00-02 14-Fab-96 Q22ZF275E < 3.0
. SA-25-00-02D 16-Feb-58 Q22FC291 < 3.2} Acceptable

"Acceptadle” indicates that both results were below quantitation limits or within 2 times the sample quantitation limst

AR30234L5

‘

-I"lgﬂnﬁ

7/30/98 . o e - ABB_OUP_XLS




Table 3:5 ABB-ES Wakefield Laboratory Quality Cantrol Resuits-Surrgga;a Recovary

<
hF

Pata-terphenyi -
Sample (D Date Sampied Dxte Analvied RAecovary (%hRaec)
TZ5PPMSID 05-Feb-96 oA ..
T2EPPMSTD L Q7-Feb-g8 0 "Tay ¢t T T R -
EE PRI 5TD , " 19.Feba8 . AT S A
80 POl 510 e ; i7-Feb.98 8§ ... T T
§5 M STD - ~18-Fab-06 I A T
55 BPM 510 ) ~16-Fabe08 TN Tl
P STD - N 1 T - O
SO PSRISTD . ‘ TFebge U eggeemem oo o )
SEPEM S0 _ . Ta-Feb-06 S e Lo
BOPPMSTD : : . 20-Feb-98 o 97 e L
B PPM BTD ; : 21.Feb.98 R e
BOPPMSTD ; , : 2]1-Fab-98 SN - T C e aa
B0 PPM S10 ! ; 27-Fab-98 S N o _
EG PP STD ;i : IR T S T A
. (B0 PPV 810 : : _15.Fat-96 108 i i
-, {EGPPM STD : T6-Febr06 : 88 !
EOPPM SID “13.Feb-38 | g5
EO PPN 810 ; . 14-Fab-98 a 3
‘50 Bl ST0 1 i 12-Fab-08 : a8

bk Red

R e

EGFPM 1D T N N T -
80 FPM 5TD : T yi{%abee : T S o , -
BORSTD T s R SR
{30 PPM STD - ; 08-Feb-08 a7 . 1 CoT - -
. 00 PPM STD i " 07.Febo8 | T ' ' =

{50 PPM §10 e j 08-Fab-08 eeT
e E) : : OG-Feb-08 !
S PMSTD T O5-Feb-08 : §7 ) \
150 PPM 310 , 08-Feb-868 : 87 - .
“@0 PAASTO 3 . 14-Fab-96 N 27 t T T
{EQ PP 81D ; : 10.Fab-36 87 : . )
HLANK ; - ; 13.Feb-98 ; 98 T T e
; _08-Feb-88 : EL ‘
BLANK T 05-Fab-98 )
BLANK LT M-8 : 107
; ~Ol-Feb-06 : :

; ] ~ 11-Feb-98 L 103
{BLANK : i “10-May-08 | L T o o
{BLANK : L {j-Fet-30 L I T -
TBLANK t H “14-Fab-98 R T L . T
TBLANK : T T4-May-98 : 55 T
TBEANK ; ; 30-Fab-06 s 95
BANK : _12-Fab-98 Ny ag . - . _
BLANK : C - 0/-Feb-08 ; L) A T o
TBLANK : i _07-Feb-36 P 147 ‘ T T R
. BORE ' sty VS May08 T 6 :
- D& T T0-Feb-g8 {4-Feb-0d - ) S )
- {081-0Z L - L . §7 . T
. D81-03 10-Fab-08 13-Feb-08 38 - ‘
HEI1-030 TOFeb-08 13-Fab-08 TR _ -’
D&1-64 TO-Feb-98 . idbend8 1Y s o -
08708 10-Feb-88 14-Fel-38 | 108 i T
B8i08 . L T L T : 76 ! S -
:581-07 i 10-Feb-98 14-Feb-98 ; 103 i T
oai-08 | 10-Fet-98 i Fairt8 : L] : _
'D51-09 i 10-Feb38 14-Fet-d8 97 : . o ' ;
§81-10 T Ti0-Feb-a8 Vi Fab-06 _ 116 : _ o
) 231-11 ) 10-Fab-08 . " 14-Feb-36 102 . ; o .
031370 10-Feb-06 | T4-Feb-38 L
B8z T0-Fab-28 18-Feb-98 ;. 108 :
iD81-19-00-0.5 T Fabr-08 {H-Feb-08 ida
BET13060.8 T Gd-May-98 T5-May-38 1732 P , o
BET-15-01-02 T {i Fab-08 T8 -Feb-08 ; 91 P T
PB1-T4-00-0.5 T i Feb-08 "B Feb-00 ! iEEL o
'Zg"s”i-a L00-0.5 . 08-May-98 18-May-98 ) 102 N \
. . B T4-01-02 T i 4-Fen-98 18-Feb-06 | L) : ;
. B81-15.01.02 D iaFeb8 T 1d-Feb08 : 37 P )

- I58§1.18.51.020 T 4.Fep88 - 18-Feb-08 ! 103

.D51-15-02-04 i 14-Feb-98 18-Fob-28

BETT8.06.05 " &-Feb-08 18-Fab-08

N e e R RR02346

g

H

F3
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Table 3-5 ABB-ES Wakafield Laboratory Quality Control Resuits-Surrogate Recovery

Para-tarphanyi -

' Sampie ID | Date Sampied Recovery (%Recl e
BETTETEE T Gy g8 T T . -
| i . 14-Fab-98 3 18-Feb-98 .
; 7 - . Feb-98  18-Fek-96
Fab-36 18-Feb-36
73 Feb-56 18-Fab-96 '
= - 14-Fah-86  18-Feb-98
. 10-Feb-38 . 13-Feb-98
: L AGEehEE T 13-Fab-98 ]
L2 B B T I & -
D835a T T T 13.Feb 8B ‘
i052-05 ©10-Fob-36 13-Feb-96 .
083-08 . ._.i_ J0.Fab-98 . . 13-Fob-96 i )
08267 T 10.Fee88 | 13-Feb-98
~ i{D8207 DUA [ {0Fen-98 T {3Feb-98  ©
[083.08 U T _12-Fab-08
{D82-09 i 08-May-98 - 168-May-96
'B83AG e g Feb-98 ¢ 15-Fob-06 :
08§28 09-Feb98 12-Fab-96
. . 4083701 09 Fub-od T 12-Feb-06
S e DT T e Feb-98 . 12-Fab-08 o )
G836 T 08 Feb88 12-Fab-98
08363 OB May-98 iS-May-g8_ g T - _
CBEERETTTT N - T 13-Fab-08 s o _
[B83-03 DUP. O May- 96 15-May-88 TS : o
‘68364 G T TiZ-Fab06 104
i083-05 .. ...09-Feb-98 12-Fab-98 L
DS3oETTT T 08-Feb-96 12 Feb-88 1 122 i
LAOTO0-03 T T a8 {5-Fab-98 L)
{A07.07.04 T { Fae08 ! 15-Fab-38 L
LA-02-00-04 VD288 | 06-Feb-96 ; 87"
ILA-02-05-08 02-Feb-88 | (5-Fab-R8 i L}
gq 11-Fab-96 i4-Fapras TG
‘ iLA-03-04-C8 i 1i-Feb8d 16-Feb-06 C68
TAGAGE 8 T T Feea6 . OB-Fabe96 148
' AG4-07-08 CTb2-Feb-9B 05-Fob-06 ! 54 .
{LA-085-02.04 T 13.Feb-38 17-Fab-56 : 100
(CA-G5-04-58 C13.Fab-96 17-Feb-80 : 97
LASGB.02.04" T T 03 Febea8 . Ob-Feb-88. i 8§83 :
HFWCALR ©02-Feb-98 . 05-Feb-28 H 37 {
ILA-07-00.03 iU 15-Feb-88 20-Fab-58 I :
CAL0700-02 T - May-98 13-May-36 99 i
AT Oz a8 T TS Feb 08 F0-Fei»-06 §9 T
{LAL08-00-04 CTTU0A Febe38 O8-Fob-08 ! od
iLA-O8.04-08 i 03-Feb-98 . 08-Fab-98 CEI 5
[UA-09-00-02 T 19-Feb-36 Y "
ABE03HE™ . ¢ 1b-Febe98 19.Fsb-04 : 94 ,
iLA-10-02-03 02-Fob-96 - 05-Feb-94 i 103 ST
(AC10-02-030 T 0Z-Febe38 05-Feb-98 : 103 ’
LA-70-04-05 T 02 Feb8 0b-Feb-06 100 o
AC100-60-03 . 16-Feb-98 . 21-Feb-B8 . 104 P o
L A-T01-02-04 ¢ 18-Feb-38 21-Feb-38 L &8
LA-1032-00-02 T BFab-g8 T3 Feb-86 58
LA-102-02-04 i 1B-Feb-38 . 22-Feb-38 i . 92
LA-103-60-02 T 1E-Fab-88 22-Fab-36 : 99
TAJ100-02 1i-Feb-98 14-Fob-36 : 98
LA-11-02-04 i 11-Fab-B8 | 14-Feb-86 : {00
LATZ00-02 " 7 T DA-Feb-98 07-Fab-88 E L
LA-12-00-02D i 04-Feb-98 t | 07-Feb-98 i a8
- iEA-12-11-12 T O4Feb-86 07-Feb-88 98
iLAS1302:04 0 7 13-Feb88 17-Fob-26 P 139
{CA-13-08-08" TS Feb-98 . 17-Fab-98 HEE
UA-14-00-04 { U 07-Feb-98 10-Fab-868 107
A6 T i Fen-98 . T0-Fen-86 | 108
i{UA-14.08-13D o7 Eeb-88 T0-Fab-08 103
{LA-15-03-04 T 16-Feb-38 - 19.Feb-86  © a7
. , A-{6-04-08" " " 75.Feb-B8 T 4. Fe-98 : §i
TA-T8-60-047 " T U T08-Feb96 12-Feb-26 ; oi T i
(LACT804-88 1 09-Feb-868 . 13-feb-98 : 164 P
. {[A-18-04-08 T 07-May-98 13-May-38 a_] FO{ZBD_Z’B’ I.; 7
;;':Bow ' i : : SURRROGA LS
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Table 3-5 ABB-ES Wakafield Laboratory Quailty Control Rasults-Surrogats Racovary
LV PR A ‘ . [ ,’ L 2
§ Para-terphanyi * -
Sampla ID Data Sampled _Duts Anaiyzed Recovery (%Rac)
TAT7.50.52 __O7-May-36 13 May-96 DD 1 - B
LA17-00-02 1 i5.Febe9d _19-Feb-88 P
TATZ.0G0ZDUP, 07 May-96 T 13May-88 , .
TA-T7.00-02D . 15-Fob-38 __19-Fab-96 3
TA7-85-04 Ty EFab-a8 19-Fab.98 ~ - T
LA-18-00-0% . D3-Feb-36 o8 -Fab-BE e
LA1807-08 . 03-Feb-98 . 08-Feb-28 - :
TATH.56.5F A C N A Feb-06 R - i
. TA18.0%-64 © 11-Feb-98 i4-Fob-9g o oo
CTACZE0R04 04 Feb-98 - 07-Fob-58 . _ -
LAZB04GE T G4 -Fab-98 " 07-Fab-20 o
(A-77-04-08 T {3 -Fab-98 17-Fab-96 .
TA-31-08.08 T {3.Fan-84 " 17-Fab-08 . N i
IA-77.64-08 _ 07-Fab-80 09-Feb-08 : B e -
LA-22-04-08 P O7-May-98 T4 May-00 ; ) '
TA-22-08-12 T O7-Feu-98 _(09-Feb-96 : )
TAT08-12 i  07-Jun-98 15.May-36 . o
LA-22-08-120 © O B7-May-98 T4-May-98 a o o
TA-33-52.64 13-Feb-08 T7-Fair-88 T B _
TAF308-08 13 Fabo8 REA N i
L A-74-04-08 T 07-Feb-98 " 10-Feb-g8 : -
TA-TE08-12 TG 7-Fab-06 T G-Feb00 S
TA-360002 L OFMav-98 “{4-May-36 oo
A-28-00-02 15-Fab-98 21-Fob-98 N o N
- CASZE0I0% TE-Fab-88 21-Fab-ad : i ) ?
iLA-26-04-08 09-Feb-08 _ 12-Fab-98 B :
TA-28-681% :  08-Feb-08 = 12-Feb-BE& : - o ) T
TA-27.60-02 i 07-May-96 Té-May-96 ¢ -
TA-Z7-00-02 TTTIE-Feb-08 21-Fair-86 . ]
- TA-37-02-04 " 15-Feb-38 21-Fab-88 o -
AAFE-02-03 07-Fab-a6 GE-Febr-96
{(A-28.08.07 0%-Fab-38 0f-Feb-98 i
{A-Z8.08-08 11-Fab-88 18-Feb-08 -
TA-24-0808 13-Feb-88 18-Fab-96 N .
TA36.00-63 O&-Feb-88 T G 7 Fab-08 , -
HA30-08-08 Od-Feb-98 07-Fe-08 .
- AIT.0408 C 15 Feb-98 _Ta-Febga . -
{A-A7.04-08D [ 13-Feb-98 " 16-Fab-9d B
[LA-31.08-0d ;  13-Feb-98 16-Feb-08 B
- sLA-32-03-04 i D4-Feb-98 08-Feb-08 _ ~
TATI05-08 i Dk-feb-36 U8-Fab-58 N i T
LA33-0Z.04 i 15.-Feb-86 T8-Fe-06 -
LA-33.04-08 15-Faix98 19-Fab-28 B
TA3400-04 09-Feb-38 13- Feb-38 -~
TA-34-00-040 T Gu-reb-08 1 2-Feb-08 '
LA-SC04-08 O-Feb-86 . . 12-Feb-a8 :
. . . LA-3E01-04 15-Fab-36 18-Feb-08 B T ) B
{A35-04-08 T 15.Feb-98 T9-Fab-06
o LA-38.00-04 i D3-Fep-38 ... 08-Feb-08 ) .
(LAIB-O0-04D P Qa-rab-38 . 0i-Feb-06 ~
\-36-04-C8 T 03-Feb-58 T 07-Febe98
- LA-37-03-08 (T 11-Feb-08 14-Feb-98 B ~
TA-3T-08-07 T9.Fab-08 1d-Feb-08 ’ N
1 A-38-05-08 A Feb-08 67-Fab-58 i .
1A.q8-11-12 T 03-Feb-08 07-Fab-068 _ - B -
- A39-36:02 T {1-Feb-98 T{Fab-a6 ) i
- iLA38-08-08 [ i1-Feb-88 . 1d-Fab-98 N
{LA-40-00-03 07-May-86 T4 Niay-06 - i - -
LA-40-00-G3 Dé-Fec-88 .. 03-Fab-08 . -
_{LA40-00-04 RE 05-Feb-88 10-Fab-98 o e
LA-40-08-00 Od-Feb-98 08-Feb-98 ) L _
A&]-02-04 i 1a-Feb-08 " Ti8-Fab-98 - _
A-41-08-08 T 15-Feb08 T8-Fab-D6 :
TA-330004 G7-Fab-a8 15 Fab-06 i34
TA-42-00-04 07-May-38 :  14-May-08 . 68 L -
] TAZ3-00-04 OUP. | OFf-May-88  ° 14-May-98 : 178 ; T .
¢ A-47.6604 0F-Fab-86 10-Fab-98 1 Fx) T T T
. -~ (A-42-08-T7 G7-Feb-96 10-Fab.96 . 108 P . o -
: . -LA-43-0108 T 15.Fab-88 T 19-Fab-98 . 12% "RB[} 3 !_,,
- ;:::: ¢ ’ ! o ’ 2 ’ 8 : SURRAGQA. XLS
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Table 3-5 ABB-ES Wakefield Laboratary Quality Control Resuits-Surrogate Recovery

Parn-tarphanvi
Recavery (H%Rac)

Sampic o Date Sampled | Ogte Annlvud

13-Feb-96 Y Feb06
Y5 Feb-d8 | 17Febd8
e o g e
B2 Feba6._ . G5.Fends

. "0B-Fab86
). i D2.Feb-98 T 05-Fab-96
TaAld7.00: oz T 11-Fab-98 ~ 15-Fab-98 .
aaees 15 Fab.06 26.Fap-98
Ay gy T T Y Fee88 . 15.Fab-98
UAEE02.05 T TG Feb-08 7Pt 96
LA 48.07.08° i 03-Fen-S8 TTTG7-Feb-98 )
T f1.Feb98 7 T 75-Feb-96
T1.Fab-96 ' 15-Feb-98 ’
— 03-Feb-38 TR 7-Feb-96
i 03-Feb96 37-Feb-08
13 Feb-98 . 17-Fob-96
LAET 0808 A a8 i 7-Fab-08
TABZG 0L T T 03 Feb 98 07-Feb-96
;v 17 0d Feb-96 37-Feb-98
. Oa-feb-a8  O7-Feb.98
TABIO0408 T 7 13-feb-36  j8-Feb-98
TA-53.08-10 T {A 88 ¢ . 18-Feb-28
{A83-10-12 13-Feb-98 18-Feb-98
TABI 012D T3 Feb98 T6-Feb-96 Y
ARSI T T T3 Feb96 T 07-Fee38
CA-B4-110T3 03-Fab-96 07-Feh-36
1A-58.02-04 0 -Feb-98 . . . 13-Feb-98
A o i 0J-Fab-88 12-Feb-98
LABTG288 T 08-Feb-98 1 2-Feb-86
TA-57.04-08 T O8-Febe88 13-Feb-98
{ABR-02.04 08 Feb-98 13-Fob-96
LABE04-06 TV OB Feb88 13.Fe-08 .
TABE-02.04 T 58.Fab-98 "13-Fab-38
TABE a6 T 8 Feb-08 13 Fab-08
‘{A-81-02-04 - 08.Feb-38  ~  13.Feb-08
‘LA-81-04.08 Ui 08-Feb-38 13-Fob-96 )
‘LA-82700:0%. . .. [ 12-Feb98 .,  1B-Fsb-98
[AB2-92.54 T 3. Feb-96 18-Feb-96
1ABagEes T a8 18-Feb-96
LA-65-02-04 ¢ 12-Fab-98 18-Fab-98
'LA-87-00.03 TV Feb-38 18-Feb-98
LA-67-03-64 T3Feb-96 & T8-Fab-08
‘ [LA-88-05-D8 T4-Feb88 . 21-Fob-98
LA-72-00-92 .. i 14-Feb-98 . 21-Fab-98
i[A<73-02-04 T A Fe-98 . ¢ 21-Fab-88
LA-72-02.04D (i Feb-88 | 23-Fera8
[A-73-80-02” T iBFeb-98 | 20-Feb-06 1
TA-73-03-04 D {5.Feb-85 20-Feb-38 - 161
AT402-04 TV Fab-98 20-Fob-06 : 94
LA-75-00-02 ST iB-reb-98 30-Feb-96 129
iLA-75-00-02 i 07-May-88 ! 13-May-96 ¢ C 62,
LA-T6-04°06 TS Feb-08 ¢ 20-Fob-98 81
TATB-04-08 T May-98 ¢ 14-May-96 38 L
‘[A-76-00-02 . T I8 Feb-96  :  _ 19-Feb-98 H 708 T
LA-78-00-02 ITT07-May-38 . 13-May-98 L '
[LA-7E-03-02 I 16-Feb38 - 19-Fap-98 : 97 i
AT700-02 i5-Feb-88 - 19.Feb 88 167 H
i{A-77-03-04 TG -May-98 15-May-96 : 98 _
-ilA-77-02-04 15.Feb-88 . 20-Feb-98 : 92 :
ATT-6304 MS OF-May-38 T8 ay-98 1 59 P
1A-77-63-04MSD  :  07-May-36 ' 15-May-96 . 97 '
TA78.96-68™ T {EFen-a8 - 20-Fab-98 i ""100
TA-79-08-70 "1 {5.Feb-08 . 20-Feb-98 - a4
LATFE6ET T T 1hiFep-38 20-Feb-36 - A95 .
TABEDE0E T T {6 Feb-98 20-Fob-88

L . S nﬁ3023h9
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Tahis 3- 5 ABB-ES Wakef:e!d Laboratury Quahty Ccntrcl Results—Surrogata Recuvery

Parn-tarpnanyi
Sampls D , Date Samplad Date Anaiyeed Recovery {%Rag)
LA-80-00-02 08-Mav-96 15.-May-96 L
CA-§0-05000 08-May-90 15-May-98 Yoy eET
[A-87.00-0% 15-Fob-96 20-Fob-08 N R A

Ad3:5208 07-May-98 15-May-08 AT T -

TABIH4-08 78-Fab-08 21-Feb-06 g0 v

TABL085E T8-Fab-08 21-Fab-96 N ,

TABLOE DRSS T8-Feb-08 27 Feb-98 57" T

{A-BE.03°54 TE.Esb-56 30 Fob-9B N _

1TA-§8-06707 16.-Fob-96 20-Fab.08 101 )

IA-87.50-02 18-Feb-98 i{Feb.08 167 H
LA-55-02-04 18-feb.98 §1-Fab-08 oz T
LA-SS 00-02 18-Fab-98 21-Feb-98 ) 011
TR93.02.04 18-Fab-98 21-Feb-38 39 B i
TA83.54:08 16-Feb-08 31-Feb-88 83 ] o
TA-53-04-080 T8-Fab-06 3i-Feb- 08 g e —

TA94-03.04 T8-Fab-96 I Feb-58 g9 : -

TA-98-02- 04 " T8-Feb-98 $1-Feb-08 93 i

TA-96-00-02 Ga-May-08 18- May-08 G T -

{A-98-00-02 18-Feb-98 21-Fab-98 101 T N

TA-97-00-02 18- Feb-08 31-Feb-08 101 ;

{A-88.02.04 T8-Fab-08 i1.Feb-98 L '

L A-BE-00.02 G7-May-98 T5-May-86 95 -7
| LATSE5007 T8.Fab-00 71 Fab-98 94 B '
T ERD3-00-04 O Feb-56 09-Fab-98 (RE) T

:8A-01-00-04 07-May-36 13-May-58 160

:SA-5T-04-08 06-Fab-98 08-Feb-98 46

SA-01-04-08 07 May-88 13-May-86 107 Ny
SA-51-04-080 O8-Fai-08 08-Fab-58 - Bé
 BA0T00-04 11-Feb-06 5-Fab-a8 133

SA-02-02.-04 11-Feb-06 T5.-Feb-08 a9

BADI02-04D T1-Feb-08 15-Fa0-06 a7

BAO3-00-04 08-Feb-38 G Feb-a8 a8

4R-05.04.08 Of-Febna8 O8-Feb-58 53

SA-04-00-04 C11-Faon88 ~14.Feb-08 106 .

SA-04-02-04 11-Fab-06 Td-Feb-08 38
BA05-00-0F 11-Fab-28 Td-Feb-9d 9%

TSA-08.02-04 11-Fab-08 15.Fatn08 102

BA-08-03-040 T1-Feb-68 15.Fe0-56 103

SAG305.04 O8-Feb-56 09-Feb-06 9% D

BA-08.38.13 J&-Febr96 08-Fe-58 a1 o

BA-DE08TID 0&-Feb-98 09-Feb-88 K] -

BRO7.00-03 11-Fab-08 {8-Febra8 703

EA-87-5754 11 Fan-08 "5 Feb-a6 90

GA.CH-00-04 O8-Fat-08 Of-Feb-36 34

JA-08-08-12 Ol Feb-58 08-Feb-96 98

BA50-00-04 Of-Feb-08 TO8-Fac-06 ]

EA-06-00-04 AE 08-Fab-58 T0-Fab-08 108

SA-08-08-13 . DB-Feb-98 0B-Feb-26 34

SA-10-0304 1i-Feb-96 17-Feb-86 105

HA-1 00408 07-Fab-98 8-Feb-96 k]

Eh-10-08-08 13-Fab-96 17-Feb-08 103

. SK-11-00-04 « 08-Feb-80 08-Fab-08 P

SA-11-08-12 O6-Feb-98 O8-Feb-88 94

8A-12.00-02 1i-Feb-08 T5-Feb-08 161 ,

SA-12-02-04 T11-Fa-98 15-Feb-06 99

BA-13-02-04 07-May-86 13-May-96 iod

[SR-13-62.04 15-Fei-0o T9-Feb-08 88

S 13-08-08 15-Fab-06 18-Fab-98 82 L

BA-13-06-08 07-May-06 T0-May-36 703 )

SA-14-04-08 07-Feb-28 “03-Fab-88 104

STA-08-12 O8-Feb-58 " 00-Fab-00 102
. EATE.02-04 _ 15-Fab-28 17-Feb-08 1]

BA-16-02-040 ¥ 13-Feb-80 17-Feb-96 L]

SA-18.08.08 13-Fab-98 17-Fab-98 88

BR-T8-00-04 08-Fab-98 8-Fab-a8 98

s.l-'lc-oa-*iz 08-Feb-98 08-Fak-88 28 i

BAITOCoE O8-Feh-96 G0-Feb-08 97 P .

BEAIT08-12 08-Fab-98 09 Feb-98 54

735

SA.TE03.04

T4 -Eeb-98

17-Fab-36

ﬂﬁ302350

e o <

R I P -

SUARROGA.XLS

;
.
2T

Bk b e

.




Table 3-5 ABB-ES Wakefield Laboratory Quality Control Resuits-Surrogate Recovery

'ﬁ"ﬁ%-‘é;a’ 3 i7Feb S o7 :
, ,_09 -Feb-gg "

Para-tarphenyi
§fﬂpio [[a] ] Date Sampled Date Analvuci Recovery {%Rec)
. ’ K: s 0 B ;

~ 07-Feb-S8 _

E;S}i'-'ﬁ'ii'-’b‘é‘-’dif MSD TR EESE T g Fabe06
SATT5.00:08D T D7Fen:36 39 Febg8 s )
§A-36-05°0F T Feb 96 TS feb-96 M

BAF0-0204 TN Fen 9B Y8 Feb-g6 TR
i$A-21°00-02 1. Feb96  16-Feb-98 . o 1063
SAT31T63 BT T 1 1-Feb-98 15-Fab-98 z 83 "
SRR T B Feba8 0B-Feb-96 -
SAZIBE2 . G5-Feb-38 — D3.Feb-98 TS
[8A-353.008-02 T Feb-98 I 87 P
BATIRBZ0 T 1 a8 . 15-Fab-98 ; 39 P
TEACIAE-04 T T T BB Feb- 98 T GaFeb-98 5 ‘
[EATE4GA T T 36 Feib 98 " G8-Fab-96 96
GACEEEEEE T T T Rt 88 .. da-Fob-88 . 1. .. .100 . :
YW 10T T D S I M- - Sy 72-Feb-98 : 99 1 , _ '
BA-F5.04-G8 T Fa-a8 | 23-Feb-86 R e o
GA-ZE-0304 " S Feb26 73 Fair-08 ; 100 . oo o '
8AC37.00°03 T 3 Feb-gd {8Feb-88 i 105 -
'SA-27-02.04 o 13 Feb-98 18-Fab-98 P 108 . .
BA-38.08:878 ¢ " 11-Fab-96 T8-Feb98 . ¢ 104 E o
{EA-29-03-04 L 18-Fab-36 33 Fab-96 ; 127 T
{BAL25°64°G8 TG -Fab-98 33 Febod T §F T T
{8A-30.60-62 T Bl g8 70 Fab-oa G-
AT T GA May-98 1 6-May-98 : ] P
[SA-30-d25a HIESEZ T 20-Fab-98 : 91 :
ISATRY 00-02 T i R e gl 3i-Feb-96 i 164
{SA-31-02-04 t 13-Fab-98 22-Fab-90 N 95
BAT32.60-02 T e e 98 19-Feb-58 93"
‘ BA-330003 [ G8-May-98 “T8-May-38 : 98
‘ SA-35705.04 T Ti5Fab-38 . 19-Feb-88 T
1SA33.0%-04 OB May-88 TUiG.May-38 a7
{8A-33.00.0% L 2 22-Fab-96 : a7
EA-34500°04 14 Ten88 18-Fab-06 D 43
{§A-34-08 08 T {ifeb-98 .. 18-Fab-08 : a5 ‘: ) e
BABEGZ 04 T d-Fep-aa T8 Feb-06 701 -
'SA-35.08-08 i 14-Febe58 | 18-Fab-98 : 98 T
BAEERO0T T T T 4 Feb08 18-Fab-96 il 144
iSA-36-03-04 . . i--.14-Fab-38 i 18-Fab-96 i 101
'SE89760.02 T G8 May-98 18-May-98 : L]
‘BE.53.56-04 08 Feb-06 T 98- Feb-06 g8
BEGEBATGR T T 06 Feb-98 . OB-Feb-98 52
'8H-13.08.08 CTTTG - May-86 T 13-May-98 ' 87
RANGE . . 41183
AVERAGE 100.73
Standard Caviation 12,02
' . tL
;1?};?6 . ' Lo L B SURMROGA. XLS
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3.6- Geotechniea}'Anaiysis

Twenty—ﬁve percen:t ‘of the samples taken ﬁ'om the Lagoon and Scraped Area were evaluated for
grainsize distribution and TOC. All Drainage Swale samples were analyzed for these parameters
and also percent solids. The TOC results are presented in Table 3-6 along with the corresponding
cPAH result. Grainsize results are contained in Appendix C. (Note: samples which were

contaiinated to the extent that tar or oil would interfere with grainsize results were not evaluated
asto gra.tnsme dtstnbutton ).

TOC values varied Wldely between samples as seen in the followmg summary
«
¢ Drainage Swales: mmtmum 580 mg/kg to ma:omum 68, 000 mg/kg
 Lagoon Ared: minimum 940 mg/kg to ma)omum 89,000 mgkg
» Scraped Area: minimum 1,700 mg/kg ton maximum 50,000 mg/kg )

There did not appear to be 2 correlatton between TOC value and cPAH result

I i

Grainsize analyses revealed that the subsurface soils in the he Lagoon and Scraped Area are

primarily silt and clay (i.e. have a high percent of fines). Cobbles larger than 3/4-inch diameter .

were rarely observed Dramage Swale soxls were found to be pnmartly sand and silt.

Sediment sampies were anaiyzed for percent sohds The range of perc:ent solids observed in these
samples was 40 to 81 %. The results of the sedtment sohds analyses are presented in Table 3-7.

These grainsize resufts w111 be utilized dunng the btoremedtatton treatment system de51gn to
determine process and equipment needs. They will also affect the design of excavation systems
. for the Drainage Swales, because of the effect of soil type on resuspension and aqueous transport
of particles.

TOC results will a.&‘ect the evaluation of btologtea.l treatment For example htgh TOC
concentrations may indicate an abundance of organic matter (natural or otherwise) | that will affect

oxXygen consumption rates (i.e., necessary frequency of tilling) in a land treatment system. One of
the goals of field pilot testing will be to .deter'ntme oxygen consumption rates. '

N N ] . . ;v " .. -
. . . . . ) .
B 5 .
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WcPARY

o ET-I‘I{_)'E,'Z .
bl CPAH raties :
" SempleId | (mg/hay| (makey{ (%) Soil Ciass:ﬁc:nen {ns ﬂetemuncd by grnmme anaivsis‘f
DS1-01 i 13.000 141 1.1 1silt, some clav -
Dst-02 . 38.000 ‘8 0.02silt. little fine sand; oreamc material in samole
DSI1-03 ~ o ... 14.000 2121 15.2|insutticient sampte volume to conduct gramsize analvsis
DS1-04 25,000 1.586 4. 7ftrace coarse sand. tar adhered to pan -
D§1-05 25.000 57 U.2|fine to coarse sand, some siit B
DS§1-06 380 267 46.1 |fine to coarse sand. some siit, organic material in sample
DS1-07 58.000 236 0.4|silt, little sand; orgamc material in sample
DS81-08 33000 262 0.6 |silt, little clav. gravei and sand
DS51-0% 28.000 9 .03 1silt, some clav. kintle tine sand
DS1-i0" 31,000 0 0.2 [ailt. little clav and sand: organic tnaterial in sample
DSi-11 19,000 8 .04 |fine sravel to fine sand. some silt
DSl-iz - 17.000 B .01 | fine to coarse sand. some siit
DS1-13.00-0.5 33,000 5.900 20.9}insutticiert sampie volume to conduct eraunsize analysis
DS1-13-01-02 | 5.000 2 {103 |sidt. some clay. iittle fine sand
DS1-1400-0.5 16,000 17.826 173.9 |tar content of soil sample interfered with gramsxza anaivsis. analvsis not conductad
DS1-14-01-02 4.700 2 (.03 |clavey silt. little fine sand
DS1.15-01.02 8,700 2 0,02 |clavev silt, trace sand and fine eravel
DS1-15-01-02 D 5.300 2 0.02}clavey silt, trace sand
DS1-15-02-04 2.500 2 0.1}silt, some clay. little fine pravel -
DS1-16-00-0.5 . 3500 %331 93.6]tar coment of soil sampie interfered with erainsize analysis, anzivsis not conducted
DS1-16-01-02 i5.000 7 0.05}insutlicient sampie volume to conduct gransize analvsis
D81-17-01-02 9,600 2 0.021silt. some clay
DS1-17-02-04 4.700 2 0.03{silt, some clay. little fine sand
DS1-18-01-02 7.600 2 0.02)clavey silt. trace sand
NSl-18.02-04 1,500 2 Q.1 lclavey silt, trace sand and eravel
DS82-01 5.000 20 0.4}fine to coarse sand. some siit
DS§2-02 5.000 65 [.3}coarss 1o tine sand. some gravel and silt
DS2-03 2600 By 9.5 |fins to coarss sandy silt, little clay
D82-04 3.600 47 1.3|fine to coarse sand, some silt and fine gravel
DS2-05 3,800 2 0.04}fine gravel. some silt, little clay and sand
D82-06 11.000 2 0.01}fine to coarse sandy siit, little clav
DS2-07 2.900 57 2.0]coarse to tine sand, some gravel and litle siit
DS-07 D $.000 49 0.5{coarse to fine sand. some silt and fine gravel
D82-08 10,000 11 0.1|fine to coarse sand, some silt, little fine evavel
D52-09 2.800 3 0,03 |fine to coarse sand, some silt
D52-10 8.9008 3 0.04{fine to coarss sand. soms silt. limle fine gravet and clav
DS3.01 26,000 & 0.01}fine to coarss sand. some silt: appears to be peat
DS3-02 17.000 220 1.3]coarss to fine sand. some silt: appears 1o be peat
D33-03 47,000 67 0.1]silty sand: organic material in sampis
DS3-04 34,000 26 0.1]silt, soma clav. little sand
NS3-08 2.800 19 0.3 fine to coarss sand., little silt: organic material in sampie
D53-06 B 17,008} 15 0.1{fine to coarse sand. soms gravet and silt: organic materiad in sampie
‘ LA-02-00-04 42.000 93 0,2§coarsa 1o fine sand. 1racs silt: tar adhered to pan *black sandy silt
LA-07-00-02 14,000 94 0.7)*silty clay mixed with black ash/grit
JLA-0702-04 22,000 2 0.04*silty clay mixed with black ash/prit
LA-08-04-08 12,000 263 2.2}coarss to fine pravel. some silt: large pieces of tar in sampie *black ash/grit
LA~13-02-04 $5.000 21,485 39, 1{*siitv clav with black ash/grit
LA-17-00-02 5,800 i (.31fine to coarse sand, some fine gravel *black ashfgm
LA-17.0002D 12,000 g7 0.7 *black ashrerit
LA=19-00-02 940 k| 7.61ailt. trace sand *some black ash/ent
LA-2200-04 - 8,400 NA| NAjJ*visible tar. black ash/erit
LA-22-04-08 3.700 73 2.0]clay, trace sand and fine gravet
LA-23-02-04 12.000 5 0.11fine to coarse sand. some silt *black ash/grit
LA-24-00-04 _ 30,000 NA NAY*visible tar, black ashvorit
LA-25-00-02 .. 24.000 2.496 1 0.4 *visibls tar, black ashierit
LA-26-00-04 52.000 NA NAJ*black ash/erit
LA-27-0002 29.000 36 0.04

*tlack ashyenit
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Table 3-6: Total Organic Carbon Results {cnntinued)"

cPAHF,
1O |
C o} TOCE | cPAMMY ratiec b, U oo e L
Sample Id' | (mg/kg}| (mpfe)| (%) |SoHiClissificition (as determined by grainsize snatvsisy -

LA-30-00-02 ©33.000 ~62 i), 7} fine to coarss sand. little fine eravel and sitt *black ashrerit

LA31-04-06 D 2,100 188 9 0{ailt, race tine gravel and sand *black ashyerit .

L A3400.048 22.000 2 .01 fine to coarse sand. some silt and fine gravel: black charcoal pieces

LA-37-43-0% 1.700 i 1).1]clay. trace sand and fine gravel *orzanic matter

LA-38-03-04 4.500 NA > A|silt, some coarse gravei. linle 1and; large charcoal pieces

LA-38-05-06 9.200 109 1.2}clmy. race sand and fine gravel *black asivemt

LA~40-00-03 21.0060 12471 £9.4|*visible tar. black azhsprit i
LA-41-02-04 $£.000 2] 0.002{fine to coarse sandv silt little fine gravel: black charcoal picces ;
LA-42-00-C4 40,000 2.300 7.0§%visible tar, black ashverit :
LA47.04-08 13.000 NA NAlfine to coarse sanil, little fine gravet and silt: tar adhered 1o pan o
LA~43-04-06 16.000 4,982 31.1|*visible tar )
LA-43-06-08 4.800 169 3.5 |silt/clay. traca sand and eravel R

LA~4-00-04 13.000 NA NA)*visible tar, biack ash/erit

LA-44-04-08 6.700 313 + 7]clny. trace sand *visibie tar

LA-44-08-12 13,000 681 5.2jcoarse to tine sandv gravel, tittle silt *visible tar
JLA-45-04-06 27.000 5 0.02|*black ash/grit

LA-45-09-10 2.300 7 u.3{clay. traco zand

LA-48-02-03 18.000 53 0.2} sil¢/clav. trace gand and eravel

1.A4900-02 45.000 1415 5.81silt, little sand and fine gravel * black ashvorit

L.A~49-02-04 [1.060 [.456 13.2}«ilt. trace fing gravel and sand: entire sampie composed of ash/charcoal

LA-50-00-04 $2.00G 91 0.2|fine to coarse sandl. little fine pravel and silt *black ash/gnt

LA~31.02-04 35,000 1,127 3.2|fina to coarse samal. little fine gravel and siit: black tar in sample *black azhverit ~

LA-53-04-08 19.000 1.157 6.1fine to coarse sand. some 5ilt and fine gravel

LA-53-08-10 49.000 1.500 3.1}silt, little sand: black tar in sampis

LA-54-03-04 39.000 2.956 3,3| *visibla tar, black ash/grit :

LA-62-00-02 5,300 782 14.7|conrse to fine sandv gravel. little silt/clay *black organic matter .
LA-62-02-04 37.000 2 (.004{siit, trace fine mravel and sand  *black organic matter -

LA-63-03-06 1,200 4] 3.4} silt/ciny, some fina gravei
jLa-74-00-02 25.000 0.0}silt/clay, little fina gravel and sand

LA-76-00-02 4,300 554 [2.9]*black ash/orit

LAS76-02-04 1.800 i 0. 1| *silty clay

1.A-83-04-06 19.000 + 0,021 %black ashverit

LA-96-00-02 10,000 3,118 31.2]*black ash/grit

SA01-00.08 - 12.000 22 §.8)*hlack ash/grit and organic materiai

SA-0200-02 32000 1.586 6.2|coarss 1o fine gravel, some nit: black charcoal pigces and tar *black ashvomit, orgemc matenal
SA-0202-04 15.000 2 0.01|silt, littlo finc gravel: large black dnraud piccas  *black organic matter

SA-03-00-04 12.000 2 0.01{silt/clay. trace 1and and gravel

SA4-06-00-04 15.000 Z 0.01 {silt, trace sand with smail emound of organic materisl

SA~11-00-04 13.000 36 0.3]coarss to fine gravel. littls silt: large black charcoai pieces

SA-14-00-04 $0.000 NA| NA|coarse 1 fine sandy fine gravel, little sift: black charcoad pieces and tar  *black asblgm
SA-~16.00-04 33,000 131 0.4|coarse w tine pravel, trace silt largs black charcoal picces and tar

SA~17-00-04 11,0600 NA NAlsilt, trace 2and and sravel *black ashignt

5A-19-00-04 10,000 2 0.02 )il trace sand and gravet i

5A-21-0002 15.000 2 0.01] *siltv clay. black ash/erit

SA~21-0204 1,70¢ 2 0.1|siit/ciay. trace sand and gravel

5A-23-0002 10,000 22 0.2]silt, trace aand with organic material

SA-2302-04 5,700 2 0.03§%silty clay

SA-29-0304 30.000 353 1.2{*xltv clay, black ash/grit '

SA-34-00-04 50.00¢ 161 0.03 }fine graved jittle siit and sand: large charcoal pieces

SA-33-02-04 15.000 4 0.02|"ilty clay. black ash/erit

SA-35-03-04 1.600 2 0.1{*black ash/arit

SC02-00-04 43.000 103 0.21fine to coarse gravel siit

SC-0204-08 3,000 1 0.03|ciay, tracs sand and fine gravel

1: afl remults trom samples taken during Feb. 1996 sampling event

2; for calculation purposss, non-detect samypies were aadign & valuer equai to ono-half detection limit (Le. 2 mgikg)
“mmnﬂukm&umhcﬂnglopmdmﬂvﬂc&lhbobmmonm '
NA: not enalyzed ’ . T e i - i
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Table 3-7: Percent Solids

Sampie iD Date Samplad Percoent Solids
1Ds1-01 10-Feb-96 63
- -{D81-02. 10-Feb-96 66
DS1-03 10-Feb-96 69
DS1-03D 10-Feb-96 T 67
DS1-04 10-Feb-96 57
DS1-05 10-Feb-96 68
DS1-06 . 10-Feb-96 62
DS1-07 10-Feb-96 40
DS1-08 10-Feb-96 48
[DS1-09 10-Feo-96 63
'|DS1-70 10-Feb-96 51
1DS1-11 10-Feb-96 65
DS1-11D 10-Feb-96 65
DS1-12 10-Feb-96 69
DS1-13-00-0.5 14-Feb-96 68
1DS1-73-01-02 14-Feb-96 74
DS1-14-00-0.5 14-Feb-36 80
DS1-14-01-02 14-Feb-96 78
. {DS1-15-01-02 " 14-Feb-96 ° 77
DS1-15-01-02D ~ 14-Feb-96 79
DS1-15-02-04 14-Fab-36 81
DS1-16-00-0.5 14-Feb-96 79
DS1-16-01-02 14-Fab-96 75
DS1-17-01-02 14-Fet-96 73
DS1-17-02-04 14-Feb-96 79
DS1-18-01-02 14-Feb-96 78
DS1-18-02-04 14-Feb-96 79
DS2-01 10-Feb-96 79
D82-02 10-Feb-96 79
|5sS2-03 10-Feb-96 71
DS2-04 10-Feb-96 74
DS2-05 , ~10-Feb-96 77
DS2-06 10-Feb-96 71
DS2-07 10-Feb-96 78
DS2-07 DUP 10-Feb-96 77
DS2-08 08-Feb-96 75
. |DS2-10 09-Feb-96 60
DS2-9 . 09-Feb-98 75
" [DS83-01 09-Feb-96 31
DS3-01D 09-Feb-96 32
DS3-02 09-Feb-36 47
|DS3-03 09-Feb-98 47
DS3-04 09-Feb-96 62
DS3-05 09-Feb-96 60
DS3-06 09-Feb-96 52

......

AR302355

PCTSLDDS.XLS



DRAFT

Section Nq_ _ '

Version No.,g,;

Date July 3G, 1896. -

- ~

4.0. DISCUSSION OF RESULTS

4,1 Visual Indications of Tar

Tar remdues were found mainly in the Lagoon Area; Wlth some in the Scraped Area. Within elther
area, random locations of tar were ‘apparet. These observations suggest random, occasional
disposal. ABB-ES observed the tar in some areas, such as in the upper reaches of Drainage
Swale #1, to be a thin crust on the land surface, underlain by clean soil.

4.2 Types of material

ABB-ES observed many physical characteristics of the contaminated soil materials that will
require removal and treatment/disposal, including the following:

¢ Clay and silty clay soils with dark staining and odors. Although these underlying soils
demonstrate relatively low concentrations of cPAHs compared to soils saturated with
liquid tar, those that are above the cPAH target will likely form the largest treatment
category in terms of volume. Some soils contained staining in the form of discrete
 globules, while others contained seams of tar or other black substances. Samples often
‘exhibited a characteristic tar odor, but many stained soils had undefined odors or no
detectable odor. Because of the low odor threshold of tar, visible tar is normally
accompanied by tar odors. Therefore, stained soils which did not exhibit a characteristic
. tar odor may have contained other waste materials. :

o Tar mixed with backfill: often saturated with tar.

o Taras a distinct layer: rarely found, of two prmczpal forms-hard and brittle, or
“toothpaste” consistency.

¢ Ash: Very often eﬁcountered near the land surface, often mixed with tar.

Another physical feature observed, is that in over 100 borings, the only locations where the
GeoProbe hit refiisal were those where clean pieces of sandstone bedrock came up in the
sampling tube. This observation supports the RI/FS observation of no buried objects such as
drums or demolition debris. However, implementation plans should provide screening and
crushing capability because no sampling program can completely exclude the possibility of
undetected buried objects. L I S

l
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The Lagoon Area gnd was expanded nearly 2-fold from the ongmal 54 nodes to 103 sarnphng
nodes. This expansion was predominantly to the south and west. The need to extend the Lagoon
Area grid so far to the south and west reveals one flaw in the RIFS: all test pits in that area had
been reported to be below target cPAH concentrations. Accordingly, the aerial extent of
excavation (plan view) in the Lagoon Area will probably exceed the estimates made earlier by

. EPA contractors. On the other hand, the depths of contamination appear to be less than previous
estimates. A similar trend caused the Scraped Area grid to require extension to the north and
south, but to a much lesser extent than for the Lagoon Area. Another finding in the Scraped Area

is a thin layer of tar near the top of a pile of soil and rubble in the southwest part of the Scraped
Area,

1

4.3 Metals

This field eﬁ'ort confirmed those metals results presented in the Remedlal Investlganoaneas1b1]1ty

Study Report (Roy F. Weston 1988) which indicate that metal contaminants of concern are generally
not found above the ROD-specified action levels at the Site. The RI/FS metals data reported

exceedances at only two sampling locations out of more than one hundred sampling locations. This
1996 field effort found no soil with metals concentranons above the ROD-specified action levels in the
ten samples taken from the two locations that were suspected to have elevated soil metals

concentrations. 4 L . :

4.4 cPAHs

This feld cﬂ"ort conﬁrmed the Weston RUFS and the ROD ﬁndmgs thax several thousand cubic
yards of soil and waste materials, primarily from the Lagoon Area, are above action levels for
cPAHs. Because of a more precise sampling approach emphasizing grab samples at discrete
depths, the recent field work improved knowledge regarding the locations of soils requiring
remedial action. While some common locations were identified in both the 1996 and 1988 efforts, |
the 1996 work showed that some areas previously believed clean will require additional action.
These areas are in the southern and western parts of the Lagoon Area and in the northern and
southern parts of the Scraped Area. Conversely, the discrete samples taken from greater depths
(generally deeper than 6 feet) will not require action, with few exceptions. The earlier work, based
on corposites from test pits of 8 to 12 foot depth, assumed that the entire depth was
contaminated if the composﬁe resuit was above cPAH action levels

S\"\pb\olinmorg\LPARPTS.DOC  ~ ‘ ‘42 T 06775.11.
' 07/30/9% _ :
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4.5 cPAH Distribution/Excavation Volume Estimates

H]

For the Lagoon Area and the Scraped Area, volumes of soil above actlon levels were estimated
usmg the followmg protocol ' :

1. Subdivide the area in plan view based on frequency of contmmted samples and
similar depths of contamination. For each sub-area;

2. Assume a depth of excavation one foot lower than the deepest contaminated
interval for any sample in that sub-area. -

3. - . ’Assume 2 perimeter of excavation 15 feet outside the perimeter of each

sub-area of contaminated sample points, to allow for slopes in the trenches
and to provide a conservative estimate.

Detailed maps are provided in Appendix F. "

4.5.1 Lagoon Ajea

The Lagoon Area excavation volume calculatlons resulted in an estimate of approxlmately 10,000
' cubic yards (cy) of soil above action levels. A summary of the sub-areas and the results is as seen

. in Table 4-1. While some of the contaminated areas delineated in this field effort overlap with the
areas assumed in the EPA RUFS, the contaminated areas discovered to the south and west of the
initial grid which will require treatment differ from where earlier reports by EPA contractors
suggested soil requiring treatment was located. The reason for this effort’s finding of soils above
target concentrations in areas where the earlier RI/FS data suggested clean soils were present is
likely due to different sampling techniques. This recent effort used grab samples from borings,
while earlier efforts relied primanly on composite samples from test pits. The earlier composites
may have contained enough clean soil‘t‘o dilute the cPAHSs below action levels,

Table 4-1: Lagoon Area, Excavation Sub-areas

A -1 5,400 ' ' 4 © 1 800.
B 14 400 L 6 3,200
C - -1 3,600 - 4 : 533
D 5400 112 | 2,400
E 7.200 i 6 1,600
F 8,100 . 3 . 900
. G 11,700 43 , 1,300
. Total Estimated Volume . 10,733
£ "\pb\olinmorg \EPARFTS.DOC . - T e e 4_3 S o . 06778.11
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4.52 Scraped Area | L - T

The Scraped Area excavation volume calculations resulted in an estimate of approximately 2,200
cy, also in unexpected locations (locations different from where earlier reports by EPA
contractors indicated contamination was present) for the same reasons as described above. . A
summary of the sub-areas and the results is as seen in Table 4-2

Table 4-2: Scraped Area, Excavatlon Sub a.reas'

Sub-arc:' o _me V'”ew Area {s ”'f't}"“ . Averag {ey)
A 4, 500 5 833

B 900 5 167

C 2,700 5 1000

D 900 . 2 67

E 800 2 177

Total Estimated Volume 2,244

4.5.3 Drainage Swales B - o .

The Drainage Swale excavation volume calculatlons resulted in an estimate of approximately 200
to 300 total ¢y of soil above action levels in the three swales, as indicated in Section 4.0. . A
summary of the results are presented in Table 4-3. For the Drainage Swales, an estimate was
made of the linear feet of swale above action levels, and this was converted to volume by
‘assuming an averagé’s foot width and one foot depth of excavation.

Table 4-3: Drainage éwﬁles, Excavation Sub{é@'eas |

Swale#1 11 oo |1 167
Swale #3 J1 200 1 | 37
gz\ﬂpb\;ﬁnmrgmrmmc ' ";T4_4 - - o 0677811
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5.0 WETLANDS DELINEATION

Wetlands delineation will serve two purposes. It wﬂl assxst inthe process of cap design by alernng

- engineers to the precme boundaries of wetlands in areas that may be affected by the landfill cap. With
this knowledge, engineers can configure the cap to minimize wetland impacts. The second purpose
 relates to remediation of Drainage Swales. The ROD includes Drainage Swales in the materials
planned for bioremediation. Dredging these sediments will involve heavy equipment working in the
wetlands, both for excavating and tra.nsportmg contaminated sediments. Knowledge of the wetland
boundaries will help designers to minimize weétland impacts resulting from this remedial activity.

Weﬂands delineation activities were conducted on April 11 and 12 1996 ABB-ES identified and

delineated on-site federal jurisdictional wetlands subject to regulation by the U.S. Army Corps of

Engineers (USCOE). Wetlands were delineated according to the prescribed procedures specified

in the Corps of Engineers Wetlands Delineation Manual, Technical Report Y-87-1, dated

January 1987. Wetland areas were inarked in the field and were subsequently surveyed and

incorporated into the Site map developed by Law Env:ronmental The wetlands map is included
in Appendlx A

Following review of : appropnate information sources (including the Marion and Monongalia
Counties Soil Survey maps, National Wetland Inventory and topographic maps}), the presence of
jurisdictional wetlands associated with Morgantown QU1 property were determined during a site
walkover by an ABB-ES wetland biologist and Richard Sobol of the U.S. Army Corps of
Engineers (USCOE) on 12 April 1996. A single Junsdlctlonal wetland associated with the landfill
in the northeastern portion of the property was identified. Although additional wet areas were
encountered during the site walkover, these other habitats are primarily intermittent drainages that
lack.one or more wetland attributes. It was concluded that no other jurisdictional wetlands exist
at, or Immedlately downgradlent oﬁ the property. The palustrine wetland located within the
fenced area at QU1 is contiguous with a narrow wetland area adjacent to Drainage Swale #3
" (Figure 3-1} that continues to the railroad tracks. Dominant vegetation associated. with this
wetland include red maple (Acer rubrum), black willow (Salix niger), and spicebush (Lindera
benzoin). : :

The identified wetland was delineated and field-flagged according to the prescribed procedures
specified in the Corps of Engineers Wetland Delineation Manual, Technical Report Y-87-1, dated
January 1987. Three transects were located along the jurisdictional wetland and USCOE wetland
delineation data sheets were completed for observation plots on either side of the boundary in
accordance with the federal manual. Two sets of observation plots were established at the most
upgradient transect due to the width of the wetland in the vicinity of the landfill. The portion of
the wetland that lies within the fence was field-flagged with flags A-1 through A-20, flags B-1
through B-15 delineate the portion of the wetland associated with Drainage Swale #3, Based on
survey results, this wetland is approximately 0.55 acres in extent.-
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The presence of this wetland adjacent to the landfill area and encompassing the majority of
Drainage Swale #3 will primarily affect the design of the landfill cap, due to the close proximity of
the wetland to the eastern edge of the landfill. Cappmg activities are hlgbly likely to result in
unpacts to the westem portion of Wetland ‘

Results of the samplmg in Drainage Swale #3 revealed relatively low levels of cPAH

- contamination in the majority of samplmg locations. It is likely that only very limited portions of
the upper reach of this swale will require remedlauon (i.e. excavation). As a result, the impacts to
the wetland from Dramage Swale remediation a,ct1v1t1es are not expected to be extenswe

[
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6.0 FENCE INSTALLATION AND DRUM REMOVAL

~ Response actions conducted at OU1 concurrently with Pre-design Sampling included removal and
- proper disposal of drums containing IDW from former sampling activities at OU1 and installation
of a security fence around the perimeter of QU1.

The removal and proper disposal of drums containing IDW and installation of 2 security fence was ‘
arranged directly by Qlin. - Thirteen drums were present at OU1 prior to their removal in

February 1996. These drums contained soil, water or personal protectwe equipment (PPE) from
former i mvesnga,tory actmnes ‘'sponsored by EPA.

6.1 Drum Remov'ar’””

Removal of drums of IDW was conducted. The drums were appropnately overpacked, labeled,

removed from the site, and transported under Olin's direction to'an appropriate disposal location

by the subcontractor: Appendix G contains copies of “certificates of destruction” for the drum

. removed from the site. It also contains the two shipping manifests: one signed by EPA for drums
left behind by its contractors in 1987, and one sxgned by Ohn for IDW generated in ‘this 1996 field

program. .

6.2 Fence Installation

The perimeter fence was designed and constructed to keep trespassers away from areas of concern at
OU 1. This action will not only reduce the likelihood of exposure to chemicals for the trespassers
themselves, but will also reduce or eliminate the “tracking" of contaminated soils to off-site locations
by pedestrians and vehicles.

The fence is 3,197 feet long and consists of 11 gauge galvanized chain link, 6 feet high. Three
strands of ba:bed_ _;@;je_a discourage access over the top. Locked double dnve gates, each 12 feet

wide, provide vehicle access.

g.;;;g?;ghnmorg\m’msm . ,"i;;".-":;“*.':m 571 . _' L 06778.11

. HR302362




DRAFT

Section Ng. 7
Version No. 1

Date J urggo, 1996

»

Ty A

v..? e

7.0 SUMMARY OF RESULTS
7.1 FIELD OBSERVATIONS

7.1.1 Soil Types and Visual Indications of Contamination

Soil in the Lagoon Area was often overlain by black cinders. - At a depth of 0 - 4 feet, soils were
silt and clay, with frequent observations of fill material and tar, At 4 - 8 feet, soils were similar to
shallower soil with some natural organic matter ( i.¢. twigs, 1o0ts) and less evidence of tar
observed. In deepest borings, 8 - 12 feet, silty clay and clay was also encountered, with one
observation of possible tar. Refiisal occurred at 8 to 11 feet in some bonngs, with weathered
bedrock in the bottom of the sample core.

Soils in the Scraped Area were sometimes overlain by black cinders. As in the Lagoon Area, soils
from 0-12 feet were silty clay and clay. Observations of tar decreased with depth, and no -
observations of tar were noted in the 8-12 feet borings.

e

7.1.2 Grid Expansion

The original Lagoon Area grid (prior to any expansion) contained 54 sampling locations and
measured 240 by 150 feet. The final grid.contained 103 sampling locations and measured
approxxmately 330 by 380 feet _The original Scraped Area grid contained 24 sampling locations
and measured 90 by 150 feet. The final grid contained 36 sampling locations and measured
approximately 150 by 350 feet. ,

7.1.3 Immunoassay Results

the ABB-ES was lngh.

Of the 38 IA results which had coﬁﬁi‘matory analysis conducted, there was one IA false positive,
which did not cause any unnecessary expansion of the grid. In addition, there was one case, (LA-
100-00-02), where a false negative was detected by the IA. Based on the A resuit and the lack of
visual or olfactory evidence of contamination, ABB-ES chose not to expand the grid from this
point. Extension of the grid further to the northwest from L.A-100 would have placed the next
sampling point in the wooded area adjacent to the road. Based on the subsequent ABB-ES
analyses which detected cPAH, it is possible that a smali area of contamination exists between
LA-100 and the road.
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7.2 LABORATORY ANALYSIS

7.2.1 Metals

Sampling for the metal contaminants of concern (arsemc cadmmm, lead and copper) was conducted
at a total of ten locations {ten samples and one field duplicate) in the two areas that were
suspected to have elevated soil metals concentrations based on previous analytical results for the
Site (Weston 1988). No soils with metals concentrations above the ROD-specified action levels were

- encountered, although some results above site background concentrations, as defined by Weston’s

background samples, were reported. ; _
7.2.2 ABB-ES Wakei‘ eld Laboratery- cPAHs , -

Of atotal of 179 samples analyzed from the Lagoon Area, 39 samples contained cPAH _
concentfations above the existing action level of 78 mg/kg. The mdjority of these detections were
located at 2 depth of 0-4 feet, and were randomly distributed. Several were found to the south

and southwest, outside of the original sampling grid. Although most detections of cPAH:s in the
Lagoon Area were in the surficial soils, there were adjacent sample points (LA-42, 43, 44, and

53) in the western corner of the original samplmg grid where medium to high concentrations of
cPAHs were identiffed in the 8-12 foot samplmg depth interval. Excavation deeper than 12 feet .
may therefore be reqmred in this small area.

Of the 77 samples analyzed from the Scraped A.rea, 12 samples contamed cPAH concentrattons
above the existing action level of 78 mg/kg. All of these detections were located in the upper 4
feet of soil, and were located in the northeast and south of the sampling grid, primarily outside of

the original grid.

“Areas of Concern were 1dent1ﬁed in site wgl;l_:qyers during Iate 1995 Clearmgs to east & north
of Scraped Area were noted: east of the Scraped Area, a smail clearing with access for a vehicle
was noted (SA -25); and to the north, areas of disturbed topography, absence of vegetation, and
apparent waste materials on the land surface were observed during a site tour (SA-33). A mound
to the southeast of the Scraped Area, apprommaxely the size of an automobxle was observed as an
apparént unnatural topographic feature among the trees (SA-32). No cPAHs were detected in any

of these sample locanons, therefore these do not appear to be areas of contammanon

Of the 18 Dra.mage Swale #1 samples analyzed 9 were above the emstmg 78 mg/kg actxon level,
whereas 0 out of 10 of the Drainage Swale #2 and 1 out of 6 of the Drainage Swale #3 samples
were above the action level. There appears to be a localized g.rea of high cPAH contamination
(concentrations above 1000 mg/kg) in Drainage Swale #1, in the DS1-03 to DS1-04 area. o
06778,
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7.2.3 c¢PAH Confirmation

Ten percent of the samples analyzed by the ABB-ES laboratory for cPAHs were sub-sampled and
sent to IEA for conﬁrmatory ana.lys:s IEA a.nalyzed these conﬁrmatory samples by GC/MS
Method 8270.

The RPD goal established for this project was 40%. Results showed that 65% of the samples met
the project goals, an additional 10% were in the RPD range of 41-75% and the remalmng 25%
samples had an RPD above 75%. . : :

ABB:ES has statistica.lly evaluated the duplicate sample result.é between the [EA and ABB-ES
laboratories using regression analysrs The output from the regresswn analysis produced the
following statistics: : : Sl s o

» Slope of the regression line (ABB-ES values on the y-axis): 0. 56
¢ 95% confidence interval on the slope 0. 81 to 112
e R squared: 0. 824 N ' e

7.2.4 Laboratory Data QC

7.2.4.1 ABB Wakefield Laboratory cPAH Results

/

cPAHs were analyzed by ABB-ES’ Treatability Laboratory fo]lowmg Modrﬁed EPA Method
.3550/8100. Quality control parameters were reviewed to evaluate the ‘data quality and
determine if data quality had been met and to qualify data as required.

The results from this data review indicates that all data are usable Some data were qualified as
estimated for reasons described.

The ABB-ES internal duplicate samples (2 out of 32) not meeting the 40% RPD goal were
~qualified as estimated.

Surrogate recoveries were met with the exception of 8 samples. [n 7 cases, the surrogate
recovery exceeded the 130% limit, which appears to be caused by matrix interference due to high
levels of PAHs present in those soil samples. These data were qualified as estimated.

* The results from Matrix Spike and Matrix Spike Duplicate analysis indicate that precision and
accuracy criteria were met with the exception of SA-22-00-04. The corresponding samples were
qualified as required for any compounds not meeting recovery and RPD goals.
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7.2.4.2 ESE Metals Results
Ten samples and a ﬁeld duplicate were recelved by ESE in Gainesville, FI. for metais analysis. The

data was reviewed for compliance with the EPA CLP National Functional Guidelines for Inorganic
Data Review (1994) and the project workplan.

The analytical holding time of 180 days was met for all Sénﬁples Al deta are considered usable. Based
on MS/MSD results all lead, cadmium, and arsenic data are usable but should be considered estimated
values. ,

7.2.5 Geotechnical Analysis -

Grainsize analyses revealed that the subsurface soils in the Lagoon and Scraped Area are primarily
silt and clay. Stones larger than 3/4-inch in diameter were rarely observed. Drainage Swale soils
were found to be primarily sand and silt, with some gravel

TOC values vaned widely between samples, as seen in the followmg summary

. Drmnage Swales: minimum 580 mg/kg to maximum 68, 000 mg/kg o | .
¢ Lagoon Area: minimum 540 mg/kg to maximum 89 ,000 mgkg
® Scraped Area: minimum 1,700 mg/kg to maximum 50,000 mg/kg

7.3 cPAH DlstnbutmnfExcavatlon Volume Estlmates '

Basedona cPAH target of 78 mg/kg, on ca.lcuiatlons described in Sectlon 45, and on the areas
shown in Appendix F, ABB-ES has estimated quantities of soil to be planned for excavation and
treatment, &s hsted in Table 7-1.

to.

Table 7—1 Estu:nated Soxl Quantmes Requmng Excavatmn and Treatment

~Tocation. Ares (sa B) Depta () ~oume (o)

Lagoon Area : 55,800 . 3-12 10,733

Scraped Area 9,800 : 2-5 - 2,244

Drainage Swales 3,500 1 : 204
Total Volume (rounded up) 13,500 cy

1. Depth varies with sub-areas defined for calculations ‘
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7.4 WETLANDS DELINEATION

A single jurisdictional wetland associated with the landfill in the northeastern portion of the
property was identified.” Although additional wet areas were encountered during the site
walkover, these other habitats are primarily intermittent drainages that lack one or more wetland
attributes. It was concluded that no other jurisdictional wetlands exist at, or immediately
downgradient of, the property. The palustrine wetland located within the fenced area at QU1 is
contiguous with a narrow wetland area adjacent to Drainage Swale #3 (Figure 3-1) that continues
to the railroad tracks. Due to the close proximity of the wetland to the eastern edge of the
landfill, capping activities are highly likely to result in impacts to the western portion of wetland.
Drainage Swale remedial activities are not expected to have an extensive effect on the wetland.

7.5 FENCE INSTALLATION AND DRUM REMOVAL
Thirteen drums were present at QU1 prior to their removal in February 1996. The drums were

appropriately overpacked, labeled, removed from the site, and transported under Olin's direction
to an appropriate disposal location by a subcontractor. -

~ The fence mstalled at QU1 is 3,197 feet long and consists of 11 gauge galvamzed chain link, 6

feet high. Three strands of b_arbed wire discourage access over the top. Locked double drive
gates, each 12 feet wide, provide vehicle access »
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